GENERAL LIBRARY 




















Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1906, by Munn & © v 





Scientific American. established 1845. r 9 1906 f Scientific American Supplement. $5 a year. 
Solentifi American Supplement, Vol. LXII.. No.1594. j NEW Y ORK, JULY 21, 1906. ( Scientific American and Supplement. $7 a year. 












































THE BILLS OF SOME COMMON AMERICAN BIRDS. 


1. American Egret. 2. Bill of Rhinoceros Hornbill. 3. Brown Pelican. 4. American Goshawk. 5. Carolina Paroguet. 6. Common Puffin, 7. American Flamingo. 8, Roseate Spoonbill. 
9. Bill of Pileated Woodpecker. 10. Man-o’-War Bird. 11. Mexican Crosebiil. 
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ENGINEERING HONOR.* 
By Scuvuyiter SKAATS WHEELER. 


Aut that I would say has been summarized by 
Francis Bacon in the preface to his “Maxims of the 
Law,’ where he says: 

“| hold every man a debtor to his profession; from 
the which as men of course do seek to receive con- 
tenance and profit, so ought they of duty to endeavor 
themselves by way of amends to be a help and ornament 
thereunto.” 

I feel that I cannot make a better use of the oppor- 
tunity afforded me by this occasion to reach electrical 
engineers and the engineering profession, nor can I 
do our profession a greater service, than by raising my 
small voice in support of the principle so admirably 
stated by Lord Bacon. I will use my opportunity to 
urge that engineers interest themselves in improving 
the moral standard or the ethics of the profession and 
in strengthening their sense of the obligation that 
binds all engineers to a course that is particularly 
honorable. 

Engineers are accustomed to hearing themselves re- 
ferred to as professional men. The habit of calling 
them professional, though not strictly accurate, does 
no harm, and by encouraging them to greater care and 
conscientiousness ought to benefit. The relations be 
tween the clergyman, physician, or lawyer and his par- 
ishioner or client are regarded by law and usage as espe- 
cially sacred and inviolable, and the obligation imposed 
upon the professional man to be faithful to the inter- 
ests of the client or protégé is equally strong. It is 
not in my mind to dwell upon these relations or even 
to attempt to describe them, because they are well 
known and established and the subject has been treated 
by many great authorities. 

My wish is to draw the attention of engineers and 
others who are engaged for the people in handling the 
forces of nature and in interpreting its laws, to the 
propriety and necessity of regarding themselves as in 
the same category with the strictly professonal man. 
The attitude of the public contributes to this obliga- 
tion. The public considers (much more than there is 
reason for) that the several branches of engineering 
are special subjects and not easily within the compre- 
hension of the layman, and therefore it places itself 
in the hands of the engineer. He is thus put under 
the utmost moral and professional obligation. The 
duty is as great as that of the physician to his patient, 
although engineers as yet do not generally recognize 
such responsibility. 

On the other hand, the public finds no such declara- 
tion of high standards in the engineering profession 
as in the older professions It is therefore inclined 
to treat the engineer lightly in ethics, and to withhold 
from him that deference which, if rendered, would in 
itself encourage a higher professional standard. 

That much thought has already been given to the 
subject by engineers, architects, etc., is shown by the 
numerous discussions which have taken place in many 
of the societies. The conclusions reached by many 
of them, as expressed in the several codes of ethics 
formally adopted for the guidance of members, are 
very interesting and helpful. I ask “leave to print,” 
at the close of these remarks, reference to these dis- 
cussions and codes, with acknowledgment for the 
valuable assistance of my friend, Mr. Edwin Burt 
Douglas. 

In a few cases, however, being prepared principally 
«with a view to the relations of the members of the 
profession to each other, these codes are rather nar- 
row and in the style of labor union rules. This sug- 
gests that greater weight be given in them to the in- 
terests of the client and the interests of the public. 

The electrical branch of engineering, being the 
youngest, has not yet formally taken up the question 
of ethics, but should do so and will have the aid of 
the experience of all other branches of the profes- 
sion. 

The moral duties of the engineer may be summarized 
as follows: 

First, the duty to the client. To see that his in- 
terests are protected, that he is wisely educated or 
advised as to what he ought to have. That he gets it. 
That information pertaining to him does not reach 
others. 

Second, the duty to the public. To see that the 
public is not imposed upon by misinformation. The 
newspapers are full of descriptions of schemes which 
mislead the public and of wildcat stories that are a 
reflection on the engineering profession. Engineers are 
frequently called upon to discuss such schemes and 
to point out their absurdity; and are frequently un- 
able to convince the layman that they are without 
merit, because the public mind is not sufficiently edu- 
cated in engineering matters and because the pro- 
fessional standing of engineers in the community is 
not high enough. 

Third, the duty to the engineering societies, which 
involves contributing to their welfare, both in time for 
administration and the preparation of technical con- 
tributions and discussions, and in money There are 
three reasons for this obligation: first, the society rep- 
resents the art or craft by which the engineer sup- 
ports himself. Surely he owes it some debt; second, 
it is to his advantage that the branch to which he 
belongs should attain a position of strength and 
recognition, and that it should command respect for 
its opinions and endorsements; third, he should so 
conduct himself as to stand well in his society, whose 
members are his peers, and are therefore the men whose 
commendation the world will accept. 


* Presidential address delivered at the annual convention of the Amert- 
can Inetitate of Electrical Engineers. 
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THE ENGINEER'S DUTY TO HIS CLIENT. 

This is, of course, the most important obligation to 
be considered, and the one to which all others must 
give way if there is any conflict. This is the direction 
in which improvement in the attainment of loftier 
ideals, which may be expected from natural evolution 
as time goes on, will be most appreciated by the 
public, since in this direction the public is most af- 
fected. It is hardly necessary to say that the client 
is entitled to the very best there is in the engineer 
in thought and in service or execution, and I mention 
it only to make the statement complete. In drawing 
a comparison between our profession and the older or 
recognized ones with a view to selecting the lines along 
which we should try to guide our evolution and im- 
prove our standards—while I believe that the essen- 
tial principles involved are the same, and that we 
should set our aim at as high and even a higher stand- 
ard—there are some considerations which must not be 
neglected and which necessarily call for the employ- 
ment of slightly different means in attaining the same 
end. 

Many supposedly independent consulting engineers 
have affiliations with engineering or manufacturing 
concerns interested in the introduction and use of a 
particular apparatus. The engineer usually recom- 
mends the same apparatus, and its manufacturer recom- 
mends the engineer to clients. It is often held that 
the best engineers are subject to such affiliations, be- 
cause the best are sought after and the absence of 
such affiliation is an indication of lack of capacity. 
This is not completely true, and there are many good 
men doing general work, though not nearly so large 
a proportion as of general practitioners in law or in 
medicine. The circumstance, however, imposes upon 
those who are subject to such relations the obligation 
to be especially careful when advising clients to ac- 
quaint the client fully with the fact of such relation 
and to divest themselves at the moment of any influ- 
ence which might bias their judgment. Their advice 
will then have the increased value due to their special 
knowledge and experience. 

Another fact which differentiates engineering from 
other classes of professional work is that study and 
work for a client takes the shape of drawings and data, 
which are usually regarded as the property of the en- 
gineer and not of the client. Such records are often 
voluminous, and are an exact statement of the affairs 
of the client as far as they go. Obviously, the custody 
of such matter involves important points in the rela- 
tion of the engineer and the client, and if misused the 
consequences to the client may be serious. Even when 
an engineer is on the simple basis of an employe, it is 
sometimes suggested that sketches and data, such as 
may be contained in note-books, are his personal prop- 
erty. In this connection, the fact that nearly the en- 
tire work of the engineer is reduced to and is repre 
sented by drawings and figures as stated, gives the 
subject great importance. Perhaps here is the greatest 
difference between the engineering and the other pro- 
fessions. There is no parallel in the so-called learned 
professions, and the client or patient, almost without 
exception, employs aid simply for experience and ad- 
vice, and at no time does occasion arise for the reduc- 
tion to a minute record of the preliminary or final 
results. In this respect moral responsibility devolves 
upon the engineer in greater degree than upon others. 
The point may well be illustrated in a more ordinary 
connection by considering the possibility of a manu- 
facturer, founder, or artisan furnishing to strangers 
articles made from designs, drawings, or patterns, the 
property of others which happen to be in his posses- 
sion. 

Professional relationship between the engineer and 
client in respect to its confidential nature and its in- 
violability is not thought to be like that of the physi- 
cian or lawyer to client or patient, and is not so recog- 
nized by law. I believe the courts should so recognize 
it, and in any event the engineer should so regard it as 
applying to himself, and if anything should be even 
more scrupulous than the physician or lawyer. In 
these days most engineering is done for corporations, 
but while corporations are “artificial” persons, they are 
nevertheless created by the state, and therefore the 
state has the right to dissolve them, to examine their 
books, to ask questions, etc.—rights which the state 
does not possess in the case of individuals. While this 
difference between the legal rights of corporations 
(which form the bulk of the clients of engineers) and 
the legal rights of individuals (who form all of the 
patients of doctors, all of the charges of clergymen and 
many of the clients of lawyers) is not the cause of the 
difference in the legal status of the engineer’s confi- 
dential advice compared with the advice of the physi- 
cian or lawyer, it is yet suggestive of it and throws 
light upon it. Therefore, engineers should be the more 
careful in regard to matters of confidence. 

To the engineer whose work is educational, and 
whose clients are therefore his students, is given the 
opportunity to exercise at once the most direct influ- 
ence for engineering honor, by his teaching. We may, 
therefore, expect that the profession will receive its 
greatest help from him. 


THE ENGINEER'S DUTY TO THE PUBLIC 


is largely educational or instructive. If the public be- 
lieves that engineering is a subject it is not fitted by 
talent or training to deal with, whether it is justified 
or not in this belief, is not the engineer under the 
strongest obligation to guide it aright? When a man 
trusts you, you are bound to respect the trust, or you 
will lose your standing. We all know that a mass of 
misleading, foolish, and sometimes deliberately decep- 
tive information on engineering or scientific subjects 
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is given out, circulated, and published. All of this y 
its ultimate failure brings our occupation into dis 

pute. Many engineers, when asked, reply correc 

pointing out the misstatements and errors; but hi vy 
many of us try to be good teachers? How many of | s 
take care to see that the real facts, the real situatix 

the real need or the real possibilities are made pla 1 
to the layman? Take an ordinary case, such as t!e 
almost daily statement that some one has invented , 
new motor (not necessarily electric), so powerful th | 
trains can be run a hundred or two hundred miles «1 
hour by it. Assume that there are ten thousand en: - 
neers in the United States, I suppose that one thousan | 
of these say each time the subject is brought to the 

attention that it is absurd, that they don’t believe 
it, that it has been tried two or three times but never 
successfully, etc. How many of even the thousand do 
you suppose take enough interest in setting the pub! 

right, to spend enough time to say thet travel at any 
such speed is entirely a question of roadbed and righi- 
of-way, that it is easy enough to make motors of al- 
most any kind having power enough to pull a car or 
train at these speeds, but that practical roadbed con- 
ditions prohibit it, and that the most perfect track 
ever built is so irregular that the train would be liable 
to jump the track at such a speed? Those who give 
true educational explanations in form digestible by 
the laymen, do their duty to the public, and do it and 
their profession a service. It ought to be clear to every 
engineer, and it probably is, that the more the public 
is enabled to understand the real facts, the more dfs- 
criminating an audience it will become for the appre- 
ciation of really meritorious feats of engineering. At 
present I fear that in the public estimation, telegraph- 
ing to Mars is far ahead of getting the drydock 
Dewey to Manila. When a man who is in a position 
to know, either as a result of training and education, 
or of Heaven-sent talents, is asked, by one who does 
not know, any question about engineering, physics, or 
the laws of nature, and he does not set that man 
right to the best of his ability, he is shirking his 
duty. Possibly he is assuming that he has a patent 
on some of the laws of nature, or a part interest. This 
view would not raise him in any one’s estimation. 

Another example occurs to me. I have seen a man 
a witness in court after qualifying as a patent expert, 
which means that he is officially clothed with author- 
ity as an engineer, and that he is there for the infor- 
mation of the court, spend hours and even days fram- 
ing numerous answers to a single question, his sole ob- 
ject being to avoid, if possible, making a simple state- 
ment of the truth. The mistake, of course, is that 
the man confuses his duties and acts as an advocate, 
while the public understands that he is there as an 
engineer to make clear the facts. 

The example serves my purpose well in illustrating 
by extremes what I mean when I say that it is the 
duty of an engineer to give the public the truest and 
simplest explanation of each engineering question 
when it comes up in his community, taking care to put 
it in such form as will be understood. 


THE ENGINEER’S DUTY TO HIS PROFESSIONAL SOCIETY. 


The other duties of the engineer I have placed before 
his duty to his professional society, because this latter 
relates to his solicitude for himself and his fellow en- 
gineers as distinguished from his solicitude for his 
client and for the public. The principle of doing 
something, however, for “your crowd” is so well estab- 
lished and recognized that it does not need full discus- 
sion here. I think even some animals act upon this 
principle. The institution of crafts, societies, fra- 
ternities, guilds, and the like, is very old, and the rea- 
sons for them are sound and well known. Yet there 
are those who pay no attention to the official society 
representing the profession to which they belong. Rare 
and peculiar birds! 

Unfortunately, some societies are at times not well 
run. The meetings are sometimes monotonous, owing 
to the presentation of matter which does not happen to 
relate particularly to or interest the members then 
present. The groups of men are not well balanced, 
some being older men with wide experience, while 
others are the beginners, and sometimes the meeting 
quarters are not comfortable. None of these things 
is an excuse. If the profession is young and poor, so 
are you. If you have prospered, you are a member of 
an important and successful profession, and then if 
the quarters are poor and the society not strong, it is 
your fault, because you have not contributed enough 
to make a society important in proportion to the posi- 
tion you have attained by work in the sphere of activ- 
ity which it represents. There are many ways in 
which you can support, encourage, and contribute to 
the dignity of your professional society, and you can 
select those means which are most agreeable to your 
own methods. Even the mere attitude of approval! of 
the society is of great value. It is well to give your 
profession and the public to understand that you be 
lieve in your society and follow its recommendations 
and standards. 

A more commonplace but none the less positive rea- 
son for your obligation to contribute to the suppor! of 
your society, is that you are earning your living out of 
the art which it represents and which it is tryins to 
dignify. Your obligation is therefore definite. |! is 
also greatly to your interest that your profession be 
made as important and its position before the world 
as commanding as possible; and it would not be right 
were you to allow other professionals to bring about 
this result without your aid and then for you to reap 
any benefit from it. 

In conclusion, I will mention what I believe to be the 
broadest and most important function of profes: ional 
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{Concluded from SuprLewent No, 1598, page 25680.) 
INTERNAL-COMBUSTION MOTORS.* 
By Ducato Crerk, M. Inst. C.E, 


Derinite chemical information is much wanted on 
the ignition points of various gaseous mixtures when 
treated under the conditions existing in internal-com- 
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COMBUSTION CHAMBER OF DEUTZ GAS 
ENGINE 


bustion motors in fairly large volumes. Experiments 
such as chemists sometimes conduct in narrow glass 
or metal tubes are of little use in considering this 
question of pre-ignition. Such experiments, if made, 
would require to be performed with comparatively 
large bodies of material exposed for definite fractions 
of a second to certain graduated temperatures. 

if has been found, then, that in large engines the 
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reduction of cooling surface can be carried too far. 
In small motors the better the surface arrangements 
the better for the economy of the engine; but in large 
engines the practical point is the more important one, 
so that cooling surfaces are deliberately increased in 
proportions for the purpose of reducing this difficulty. 

A section of the explosion chamber of a large Deutz 
engine is shown in Fig. 18. It will be seen that it has 
a long flattened port, deliberately designed with large 
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cooling surface, and the piston is arranged to come 
close up to the end of the cylinder. 

In Fig. 12 is shown a section of a 250-horse-power 
Koerting four-cycle engine in which the difficulty of 
over-heated combustion space and exhaust products is 
very frankly met. A projecting tube has been delib- 


erately inserted into the combustion space, provided 


* Being the “James Forrest’ Lecture, delivered at the Institution of 
Civil Engineers, Session 1906-144 Excerpt Minutes of Proceedings of 
Inatitution of Civil Engineers, Vol. clvili, Session 1903-1904, Part iv. 
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with water circulation to increase the rate of cooling. 
Such devices are bad from the point of view of heat 
economy, but they enable these large engines to oper- 
ate successfully without pre-ignitions. It is obviously 
beiter after all to have a safe smoothly-running engine 
which does not give the best theoretical diagram, than 
to have an engine producing beautiful thermal results 
that is always on the verge of danger. 

While on this point, it must never be forgotten that 
the engineer frequently deliberately abandons the path 
of theoretical rectitude in order to obtain success in 
the practical operation of his mechanism. It by no 
means follows that he is ignorant of this path, as is 
too often assumed by some of our more theoretical 
friends. 

It will therefore be seen that the temperature at 
which pre-ignition occurs depends on the nature of the 
gas used; and so the engineer may regulate compres- 
sion, rate of cooling, and other circumstances to keep 
the temperature of the mixture lower than this point. 
From this it will be seen that one of the great limita- 
tions imposed on the large engine is due to excessive 
heat flow through the inclosing walls. It is well 
known to engineers that this heat flow increases with 
increase of explosion temperature. Notwithstanding 
this, in the smaller engines the tendency in recent 
years has been to increase flame temperatures within 
the cylinders to the highest safe economical point, 
because each maker desires to sell an engine giving 
the greatest power as well as economy for a given 
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price. The problem is, in the end, a commercial one, 
and the pressure of competition eventually forces the 
designer to get not only the highest economy but also 
the highest safe power limit for compressions and 
dimensions of the engine. 

This question of high mean pressures is a most im- 
portant one. In many of the large gas engines the 
mean working pressures are relatively low—in the 
large continental engines usually 60 pounds per square 
inch or less. British-built engines of medium sizes 
usually operate at pressures as high as 90 pounds and 
100 pounds per square inch, and the English engineer 
at present is by no means satisfied with the average 
pressures which he can safely employ in existing 
large gas engines. To obtain high mean pressures is 
to have an engine of great power for small dimensions, 
but if flame temperatures be reduced, to prevent heat 
flow difficulties and in this way to save heat, the mean 
pressure is also reduced. It is very desirable to reduce 
heat flow, especially in large gas engines. 

Some time ago it appeared to me possible to reduce 
maximum temperatures while increasing mean pres- 
sures by increasing the charge weight per stroke given 
to an engine. I had experimented with two engines, 
one having a 7-inch cylinder, 15 inches stroke, and the 
other a 10-inch cylinder, 18 inches stroke. These en- 
gines, which are of the ordinary standard four-cycle 
type, are allowed to take in the usual charge of gas 
and air; then at the end of the stroke a further charge 
of air or other inert fluid is added to increase the 
pressure in the cylinder to 7 pounds or 8 pounds per 
square inch above atmosphere before the return of the 
piston. A small part of the return stroke is, however, 
made before the pressure can be materially increased, 
as the added charge takes some time to fill up the 
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eylinder. This has the effect of increasing the char: e 
weight present in the cylinder by about 40 per ce) 
and of increasing the pressure of compression, witho 
however, increasing the temperature of compressi: 
Indeed, in both experiments, the temperature of co 
pression was diminished. As the charge present 
constant so far as gas is concerned, the maximum te: 
perature capable of being produced is much reduce 
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The maximum temperature shown by the diagrams 
taken by me from these two engines is about 1,200 
deg. C. Experiments were made, and it was found 
that the heat flow was reduced to about two-thirds; 
and, further, that the mean available pressure was in- 
creased about 20 per cent. Two indicator diagrams 
from the 10-inch by 18-inch engine are shown in Fig. 19. 
One diagram is from the engine in its ordinary state; 
the other diagram shows the effect of adding the air. 
In both cases the gas present per charge is practically 
the same. It will be observed that 20 per cent more 
power is obtained, with a proportionately reduced con- 
sumption of gas. The figures obtained have been 
marked upon the diagrams. 

This method supplies another means of increasing 
the economy of these engines without changing the 
thermo-dynamic efficiency, simply by reducing heat 
losses; that is, in these cases, the economy is effected 
with a heat cycle of unchanged thermo-dynamic ef- 




















2004 1600" ¢ 
300 4 
wn 
Qo 
< 
200 4 
v 
Da 
_— 
100 + 
ATMOS 
° a 
anaes P 
secs. ae ie sebieinlanleiveaniiupatehtanes { 


Fig. 28. 


ficiency by effecting a change in the heat flow throush 
the cylinder walls. This method of increasing practi 
cal efficiency has the merit of reducing temperatures 
all round, and preventing pre-ignitions in two direc 
tions, namely, by: temperature reduction and also bY 
reducing the average inflammability of the charge 5° 
that it is less readily ignited on compression. 

The large National gas engine, shown in Fig. ©. is 
designed to work with high mean pressures and !oW 
flame temperatures. The front end of the cylinder 18 
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used (© compress air into a space; this air is passed 
throux ports to the charge which has been sucked in 
on the other side, and the charge weight is thus in- 
crease Without adding additional inflammable mate- 
rial. ‘en compression takes place the pressure rises 
to abo.’ 200 pounds per square inch; then, on ignition, 
is obtained equal to about 500 pounds per 


pressu! 

square ich. This engine has been designed for mean 
availa! pressures of about 130 pounds per square 
inch an maximum flame temperatures of about 1,200 


deg. C. cannot but think that it is desirable in large 
engines keep cylinder dimensions as small as possi- 
ble, in « der to minimize expansion difficulties and 
to raise (.e maximum working pressures to limits far 
above those at present used. This method of reducing 
temperatures appears to be worthy of great attention. 

The coliparison of the results actually attained in 
practice with the results calculated for a standard air 
engine s\.0Wws very conclusively why efficiencies have 
not rise: more in proportion to the diminished heat 
losses t::ough the cylinder walls. The lesson the com- 
parison (eaches is, that if in large engines just enough 
heat could be added to the expanding gases to keep the 
expansion line up to the adiabatic, then greatly in- 
crease’ efficiencies would be obtained, and no increased 
loss of heat would be suffered by the discharge of the 
exhaust. From the expansion curves of large engines, 
however, it is evident that heat is added during the 
expansion stroke in proportions far greater than is 
necessary to keep the line up to the adiabatic. More 
work is done above the adiabatic line, and this at once 
introduces a cause of loss of efficiency, as is shown 
clearly by the tables referred to. Further, it also in- 
troduces an increased loss by discharge of a certain 
fraction of the heat with the exhaust gases. This loss, 
as has been noticed, is increased in large gas engines 
instead of diminished. My experiments, illustrated 
in Fig. 19, show a still further reduction of heat loss 
through the cylinder walls, but also a further increase 
in the heat loss to the exhaust gases. Engineers 
should endeavor to find means of adding the heat re- 
quired at an early part of the expansion in order to 
avoid this difficulty. It may very well be that the 
rate of combustion is too slow to enable all the re- 
quired heat to be added early in the stroke. In large 
gas engines it certainly appears as if this were the 
ease, and this peculiarity introduces the possibility of 
improvements in efficiency by the use of lower speeds, 
giving longer periods for the combustion of each 
charge. Series of diagrams taken from large and small 
internal-combustion motors are shown in Figs. 20, 21, 
and 22, and from a study of the results from large and 
small engines it appears probable that engines running 
at speeds approaching 2,000 revolutions per minute 
leave such a minute fraction of a second for combus- 
tion that combustion cannot be completed during the 
stroke. Thus the same difficulty which is met with in 
large engines is also present in small high-speed en- 
gines. If physicists or chemists could discover means 
of adding heat early in the stroke, greater efficiencies 
would be at once attained. It might be said that im- 
provement in this respect could be effected by expand- 
ing to a volume greater than that of the original vol- 
ume of the gaseous charge before compression. This, 
no doubt, produces some improvement; but, unfortu- 
nately, it greatly increases the weight and dimensions 
of an engine for a given power. The old idea among 
gas engineers to increase economy was to increase 
expansion beyond the original charge volume. It has 
been found, however, that this is much more effectively 
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itself to age been said with regard to the motor 
twenty-five ven: ‘he principles upon which the past 
yatta advance has been made, and to indi- 

ym svine stall extent at least, what knowledge is 





required to formulate an accurate standard of com- 
parison, and what line of advance should be followed 
to reduce temperatures and increase mean pressures. 
Before leaving. the question of thermo-dynamics, 
might I suggest to the physicists that profitable study 
might be devoted to the question of the laws govern- 
ing the efficiency of imperfect cycles. The textbooks 
devote a great deal of attention to perfect cycles of 
operation, such as the Carnot cycle or the perfect re- 
generator cycle, but little attention is given to the 
theory of imperfect cycles, which, after all, are the 
only cycles which can possibly be carried out in prac- 
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tice. Many engineers are so imbued with the ideas 
deduced from the Carnot cycle that they find difficulty 
in accepting the existence of cycles of constant ef- 
ficiency, although many such cycles exist. Two, in 
particular, are now well recognized, the Beau de 
Rochas and the Joule or Brayton cycle. 

The laws of the cooling of gases under various pres- 
sures at high temperatures do not seem to be known 
with any accuracy. To some extent valuable data 
might be obtained by measuring the maximum pres- 
sures and temperatures of gaseous explosions, both 
with and without initial compression, in large and in 
small vessels, for simple and complex mixtures of vary- 
ing dilutions. 

The cooling curves, too, for cooling in closed vessels 
are required for all these mixtures. Similar measure- 
ments of such explosions should be made for light and 
heavy hydrocarbons, for alcohol, blast furnace gas, 
producer gas, coke oven gas, and all the numerous 
inflammable gases and vapors now pressed into the 
service of the internal-combustion motor. More deter- 
minations of this kind are urgently wanted, as the 
older experiments are now out of date, with the change 
in the composition of towns’ gas and the extended use 
of the other gases. 

With regard to the second line of development, that 
is, improvements relating to the means of generating 
the inflammable gaseous or vapor fuel intended to oper- 
ate the motor, it is necessary to say only a few words. 
The Dowson producer has been greatly improved upon; 
and, recently, a modification known as the “suction 
producer” has been introduced both in Great Britain 
and on the Continent. Mr. Benier was the first to 
experiment with some success upon this suction pro- 
ducer. Now it is rapidly coming into use, and many 
makers are to be found on the Continent and in, Eng- 
land with these convenient little producers. The great 
advantage they have is the absence of a steam boiler 
for blowing, which characterized the older Dowson 
type, and the absence of a gas holder. The air and 
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water vapor required for gas production is drawn 
through the incandescent fuel by the operation of the 
engine itself. 

Fig. 25 is a section of a Dowson suction producer 
arranged for testing its efficiency by Mr. M. A. Adam, 
B.Se. Mr. Adam has made for me careful tests of the 
efficiency of 30-horse-power and 40-horse-power pro- 
ducers at the Dowson Company’s works at Basing- 
stoke, which prove clearly that 89 per cent of all the 
heat of the fuel can be delivered as gas to the engine, 
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Full particulars are given in the appendix. So far 
these producers have been operated with anthracite 
and anthracite and coke, but modifications are in prep- 
aration for operation with bituminous non-caking coals 
of a cheaper class. This suction producer offers fasci- 
nating possibilities in aiding the application of the in- 
ternal-combustion motor to marine purposes. So far, 
the only internal-combustion motors which have been 
applied to vessels are those of small and moderate 
sizes, and of the petrol or paraffin kind; but, important 
as are the results which have been obtained by their 
aid, they will be much surpassed by the marine gas 
engine operated with producer gas prepared by suction 
producers. This combination is rapidly coming with- 
in the range of practice. It only requires engines now 
to be built which are able to reverse, for the gas-driven 
internal-combustion motor to be applied to marine pur- 
poses for very considerable powers indeed. 

I was pleased to observe that an authority so emi- 
nent as our distinguished president, Sir William White, 
has expressed himself in favorable terms on the possi- 
bilities of the application of the gas engine to marine 
purposes. 

Much yet remains to be done in adapting the gas 
producers for use with the cheaper kinds of fuel of a 
bituminous nature. Dr. Mond has built producers for 
this purpose, and he is to be congratulated on his 
daring in attacking a difficult problem on a large scale. 
The results to be obtained from his large central gas 
supply station in South Staffordshire will be watched 
with the utmost interest by all concerned in the inter- 
nal-combustion motor. Meantime, the use of his gas 
installations for works of varying nature affords valu- 
able experience in the production of gas for engines 
from bituminous fuel; but Dr. Mond’s producers can 
hardly be considereds as approximating to the final 
solution of the difficulties of gas production from 
bituminous fuels. It will be necessary to design pro- 
ducers which do not depend upon the recovery of am- 
monia for profitable work. The manufacturer using 
moderate power units must be catered for by the engi- 
neer, and he certainly will require producers using 
fuel no more expensive than that which he burns under 
his steam boilers, and at least as small in bulk as the 
boiler. Messrs. Crowley have given considerable atten- 
tion to the producer problem, and I am informed by 
them that they have attained success in the use of 
bituminous fuel. This bituminous fuel problem is a 
most interesting one for the consideration of both the 
chemist and the engineer. The difficulty, of course, is 
to design a producer which shall give a high heat 
efficiency and avoid caking, and produce the mini- 
mum amount of tar. 

With regard to vaporizing devices for using petrol, 
petroleum, and other hydro-carbons, great progress has 
been made, and the advent of the motor car has brought 
into the field a large number of able engineers entirely 
untrammeled by any considerations of precedent. Their 
efforts have resulted in extremely interesting construc- 
tions, which are highly successful in vaporizing and 
applying these fuels to the use of the motors. 

The question of carbureters for light oils presents 
many interesting scientific peculiarities, part chemical 
and part physical, which require minute investigation. 

Alcohol, too, has been pressed into the service, and 
its properties, chemical and physical, supply a fresh 
series of problems for the chemist, the engineer and 
the physicist. Remarkable results have been obtained 
in Germany by the use of alcohol. Prof. Meyer's re- 
cent tests with alcohol engines prove astonishing ef- 
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ficiency to be obtained from this substance. It appears 
that alcohol mixtures are mixtures of very low in- 
flammability, and, consequently, they can stand a very 
high compression. On account of this, on the usual 
principle of the engineer carrying campression as high 
as he dare, heat efficiencies of 32 per cent are stated 
to have been obtained by Prof. Meyer. 

Before leaving the subject of inflammable material 
for use in the motor, I would say one word as to coal 
gas. Coal gas was the first gas used for these motors, 
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und it is still the most extensively used fuel. It seems 
possible now in view of the incandescent gas lamp, to 
dispense almost entirely with the intrinsic illuminat- 
ing power in coal gas; and if parliamentary sanction 
can be obtained for this step a very cheap gas could be 
sold having a very high thermal value. A gas with a 
thermal value of 500 HB. T. U. per eubie foot, sold at 1s. 
per 1000 ecubie feet, would enormously benefit towns’ 
industries by providing them with cheaper motive 
power and cheaper means of heating. No doubt the 
problem presented can be solved by our chemists, the 
problem being to produce a gas combining in its prop 
erties the flame temperature required for the incandes- 
cent mantle and the heating value and low inflamma- 
bility required for the successful operation of internal- 
combustion motors 

One great development—perhaps the greatest of re- 
cent developments in connection with the internal-com- 
bustion motor—is the application of blast-furnace gas 
This gas, so plentifully produced by our blast furnaces 
appears capable of supplying cheaply and continuously 
nearly three-quarters of a million horse-power in Bri 
tain alone The purification and utilization of this 
weak gas has presented another series of problems to 
the engineer, which he has successfully coped with. 

The internal-combustion motor offers, perhaps, the 
best instance of international industry which could be 
imagined England stands at the head of all nations 
in the production of the smaller and medium-size fixed 
cas engines She has produced altogether something 
approaching 100,000 engines of an average of 20 horse- 
power. This is greatly in excess of the whole Conti- 
nental output of engines of this type taken together 
On the other hand, Continental engineers have given 
more attention to the large gas engine—engines of 500 
horse-power and upward—and the application of blast 
furnace gas to the use of the large engine In this 
field of motor work Germany 


excels 


internal-combustion 


In the petrol motors for motor carriages France ap- 
pears to take the lead, and in heavy-oil engines Eng- 
land takes the lead. In America engineers are now 
zivine considerable attention to the internal-combus- 
tion motor; but so far, for some reason, the Americans 
have not shown in this subject the inventive and pro- 
gressive spirit which they usually display. They have 
however, taken considerable part in the application of 
petrol motors to small vessels and boats 

It may be said, however, without exaggeration, that 
the whole world is now alive to the possibilities of the 
internal-combustion motor, and that progress will be 
more and more rapid. These motors have almost ful- 
filled the expectations of those engineers who—like 
myself—have devoted a large part of their lives to 
their study and advancement. They are looking for- 
ward now to the completion of the work begun so 
many years ago, and expect, at no distant date, to find 
the internal-combustion motor competing with the 
steam engine even in its latest form, the steam turbine, 
on sea as vigorously as it does at present on land. 

The president, in moving a vote of thanks to Mr. 
Dugald Clerk for his very interesting lecture, observed 
that it was quite obvious that in the hour to which he 
had been limited the lecturer had been able to give but 
t brief resume of the principal points in a magnificent 
piece of work, worthy of his reputation and of his spe- 
branch of engineering. It 
_would be interesting to members to know that the 
choice of the subject of the lecture that evening had 
arisen out of a correspondence between their dear 
friend the late Sir Frederick Bramwell and Mr. For- 
rest, whose name was associated with the lecture As 


cial experience in that 


was well known, Sir Frederick Bramwell had been an 
enthusiastic believer in the future of the gas engine, 
and thus Mr. Forrest had been led to think that a very 
suitable theme for the lecture which bore his name 
would be found this year in the subject which had 
been chosen, and that no more fitting exponent of it 
could be found than Mr. Dugald Clerk. All would 
agree that that anticipation had been realized, and 
that the lecturer had given a masterly sketch of the 
mechanism of the different types of engines, and of 
the thermo-dynamic principles of their working: and, 
if he might say so, he thought some of the investiga- 
tions which the lecturer had himself devised and con- 
ducted, and which he had alluded to so modestly, were 
masterpieces worthy of any physicist Mr. Dugald 
Clerk had referred to the physicist as if he were not a 
physicist himself; but, even if he were not the actual 
originator of the term “physicist-engineer” or “engi- 
neer-physicist”’—whichever way he put it—he was cer- 
tainly an excellent illustration of the combination. The 
members owed him their best thanks for the labor he 
had bestowed upon the lecture; and they would study 
it and derive great pleasure from it when it was pub- 
lished 

Sir Benjamin Baker, K.C.B., past-president, had 
great pleasure in seconding the vote of thanks. The 
lecturer had impressed upon them all by the matter 
of the lecture, by his mastery of the subject, and by 
his youthful appearance, the extraordinary rapidity 
with which that particular branch of engineering had 
been developed; because he rightly claimed to have 
seen the whole of it The members used to point to 
their dear old friend Edward Weods as a remarkable 
man, because he had seen the whole career of the loco- 
motive from the time of the “Rocket” onward; but 
that was not so remarkable an achievement as Mr. 
Dugald Clerk’s, because he had not nearly reached the 
great affe attained by Mr. Woods. Whether the subject 


had ever been anticipated by any of the worthies whose 
busts decorated the facade of the Institution he was not 
quite sure; but it was said that Watt and Smeaton 
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and George Stephenson had all more or less definite 
ideas of the future possibilities of internal-combustion 
engines. Probably the only way of determining 
whether they had had any idea of such a development 
as the lecturer bad presented would be to proceed on 
lines analogous to Mr. W. 8S. Gilbert’s suggestion for 
the settlement of the Shakespeare-Bacon controversy, 
namely, to get Mr. Beerbohm Tree to play “Hamlet,” 
and see which of them turned in his grave! Possibly, 
if on the morning after the lecture one of the three 
busts was found to be turned on its pedestal, it might 
be said that one of those engineers had anticipated the 
work of the lecturer, but otherwise the entire credit 
for it must be given to the present generation of engi- 
neers and men like the lecturer. He had great pleasure 
in seconding the vote of thanks. 

The resolution was carried by acclamation. 

Mr. Dugald Clerk, in reply, said he felt it a very 
great honor to have been asked by the Council of 
the Institution to deliver the twelfth “James Forrest” 
lecture. One of his earliest experiences on first com- 
ing to London had been the kindness of the Institufion 
in accepting a paper which he wrote in 1882. In con- 
nection with that paper, Mr. Forrest had been extreme 
ty kind, and had taken a deep interest in the subject 
of the internal-combustion motor—the gas engine as it 
was then called. He had been exceedingly proud to 
hear Mr. Forrest read the paper; and had always looked 
upon him since as a personal friend. He thanked the 
members cordially for their warm appreciation of the 
lecture. 

APPENDIX, 
Test of “Dowson” Suction Gas Producers, Made for the 
Lecturer by Mr. M. Atkinson Adam, B.Sc., 
Assoc. M. Inst. C.E. 


Two suction producers were tested at the works 
of the Dowson Economic Gas and Power Company, 
Basingstoke; the first, adapted for a maximum work- 
ing load of 40 brake horse-power, generating about 
3,000 cubic feet of gas per hour; and the second, 
adapted for a maximum working load of 30 brake 
horse-power, generating about 2,300 cubic feet of gas 
per hour. In each case the test lasted fully 8 hours, 
and the producer was started up cold, i. e., the trial 
was reckoned from the lighting of the fire. At the 
start, air was blown through by means of a small hand- 
power fan. It was found that, after about ten min- 
utes from lighting up, the gas was good enough to 
run a gas engine, as shown by the quality of the flame 
from a jet burning in air. As soon as the gas was 
good enough, the hand blowing fan was stopped, and 
a power-driven suction fan was started, to draw the 
gas steadily from the producer. This was taken to 
represent fairly the action of an engine under con- 
stant load sucking from the producer. The gas sucked 
by the fan was delivered under pressure through a 
large dry meter to a gas holder, and passed thence to 
a rising main, at the top of which it was burned. 

Continuous samples were taken of the gas produced 
during the tests, and these were checked by frequent 
determinations of the heating value of the gas by 
means of a Junker calorimeter. A very close agree- 
ment was found between the heating values calculated 
from the analyses and those determined directly in 
the calorimeter. 

The anthracite was tested by Mr. Bertram Blount, 
F.L.C., Assoc. Inst. C.E., and the gas analysis was 
made by Mr. Horatio Ballantyne, F.1.C. 

It was thought interesting to ascertain the heat 
efficiency of the producers in two ways: 

1. Taking the whole test from start to finish, i. e., 
including the heating up of the producer, ete. This, 
of course, was working under more severe conditions 
than are usual, as the practice is, where the producer 
has a day load only, not to draw the fire at night, but 
to leave it in the »roducer, with the air inlet nearly 
closed, and to draw the fire for removal of clinker in 
the morning, just before starting up for the day. This 
is believed to give a smaller loss than starting cold 
each day, as the consumption with the fire thus shut 
in has been found to be very small. 

2. Taking only the last six hours of the test, and 
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omitting the first two hours, in order to arrive ai 
fair figure for the case of the producer working co 
tinuously. With this in view, the fuel was made | 
to a definite level at the end of the first two hou: 
and again at the end of the test, so that the fu 
actually burned in the six hours’ run could be asc« 
tained by deducting the proportion of clinker forme 
The water used in the producer was also measure: 
It is employed for two purposes: 

(a) For vaporization by the waste heat of the pri 
ducer, to supply steam to the same. 

(b) For cooling and scrubbing the gas passin 
through the coke scrubber. 

The following quantities of water were required fo 
the producers: 

For vaporization, 40 brake horse-power plant, abou 

30 pounds per hour. 

For vaporization, 30 brake horse-power plant, abou 

20 pounds per hour. 

For scrubber, 40 brake horse-power plant, about 40 
pounds per hour. 

For scrubber, 30 brake horse-power plant, about 35) 
pounds per hour. 

The rise of temperature of the scrubber water at the 
overflow was about 40 deg. C. 

The fuel used during the test was an ordinary com 
mercial fuel known as Western Valley anthracite, in 
the form of washed peas from a well-known pit ii 
South Wales, and cost 14s. 6d. per ton at the pit, an 
about 24s. per ton delivered at Basingstoke. Thi 
fuel was being used regularly for the ordinary Dowson 
“steam-jet” gas plants supplying power to the works 
of the company. 

The heat efficiency of the 40 brake horse-power plani 
was found to be 89 per cent for the six hours’ run, 
i. e., with a hot start, and 85 per cent for the whol 
run, including the heating up of the producer; whilk 
similarly the 30 brake horse-power plant showed effi 
ciencies of 86 per cent and 75 per cent respectively 
under the same conditions. 

The general results of the tests are shown in the 
following table. For the sake of convenience of com 
parison, the efficiencies on the lower heating value are 
given in addition, but it should be remembered that 
the loss through condensation of the steam produced 
by the burning of the hydrogen of the gas is, in 
reality, a gas engine loss and not a producer loss, so 
that the efficiency on the higher heating value is the 
true heat efficiency. 

It will be seen from the table that, assuming the 
quantity of gas consumed in a gas engine to be 75 
cubic feet per brake-horse-power-hour, the cost of fuel 
amounts to about 1-16d. per brake-horse-power-hour at 
the pit, and less than 1-9d. delivered at Basingstoke or 
in London. 

Fig. 18. Section of combustion chamber of a Deutz en 
zine, to show flattening of combustion chamber to provide a 
sufficient cooling surface. 

rik. 19%. Diagrams from a National gas engine (Otto 
eyele); cylinder, 10 inches diameter by 18 inches stroke 
with and without the addition of air under pressure; speed, 
about 200 revolutions per minute. The air was compressed 
into a reservoir by an air compressor, belt-driven from the en 
gine flywheel. The addition of air was made in the experi 
ments by means of ports in the front of the cylinder which 


were overrun by the piston. 

Fig. 20. Diagrams from various large gas engines show 
ing mean pressure. 

‘igs. 21 and 22. Fig. 21. Diagrams taken by Prof. Callen 
dar from ai small air-cooled petrol motor used for a 
motor-bicycle. The motor was 2% inches diameter by 2% 
inches stroke. These diagrams were taken with the Hospi 
talier-Carpentier manograph as modified by Prof, Callendat 
This instrument operates by means of a beam of light deflectec 
by a mirror which is displaced in two directions at right angles 
to each other, and its indications are recorded photographic 
ally. The small spot shown on each diagram just above the 
compression iine indicates the position in the stroke at which 
the electric spark passed through the mixture to produce the 
diagrams shown. This spot was produced by means of an out 
side spark, which affected the photographic plate at the instant 
of firing. The diagrams are most interesting as showing the 
relatively long period taken to fire the charge in this little 
cylinder. The instrument as used by Vrof. Callendar was 
greatly improved in several respects, notably in providing a 
shorter tube between the manograph diaphragm and the cylin 
der, and in supplying a rigid system of gearing between the 
crankshaft and the mirror-displacing crank. 

Fig. 22. A series of similar diagrams taken from a motor- 
car petrol engine by the lecturer, in October, 1903, also with 
the Hospitalier-Carpentier manograph ‘These diagrams were 
taken from a four-cylinder engine, having cylinders 4% inclies 
in diameter by 5% inches stroke, running while these dia 
grams were being taken at 900 revolutions per minute. It 
is interesting to compare Fig. 21 with Fig. 22. In a paper, 
read by the lecturer in 1903, attention was called to the dis 
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tortion of the expansion-line clearly shown in these figures, 
bot! the heavy-load diagrams and in the light-load dia- 
the action of the manograph. This was supposed 


_ to defects in the manograph, which Prof. Callendar 
succt in removing before taking the diagrams shown in 
Fig Both sets of diagrams show very clearly the ex- 
trem« stable nature of the indicator diagram in high- 


spegs ol motors at very light load. 
™ Pig illustrates the tables of air-standard efficiencies, by 
atmospheric line, the relative volume of the com- 


wi he 
aed pace (marked “1") and the total volume (marked 
mae” e lower diagrams show IV '.“* for both compres- 
sion oupeneten ¢ the next line above shows expansion 
Pv | the upper line shows isothermal! expansion. These 
lines, ever, are diagrammatic and are not to be taken as 
drawn scale, . 

Fig shows the modified diagram, where part of the 
heat is ded at constant volume and part at constant pres- 
s e. 

“Tc 2 Pian and sectional elevation of two Dowson gas- 
producer= and the arrangements made for coceymae out the 
tests desccibed in Appendix. These views are self-explana- 


tory. The only part of the producer not shown is the small 
plowing fa. used for starting. 








BREA <FAST CEREALS PREPARED AT HOME. 

In eccly times there were many ways of preparing 
grains .nd meal, such as frumenty and the good King 
Arthu famous “bag pudding.” The partially cooked 
and ready-to-eat cereals have become so popular of late 
years that the old-fashioned ways of cooking the 
grains are less common than formerly. The ingenious 
house.eeper can, however, secure considerable variety 
in her breakfast cereals by simple meals or grains. 

On. of the dishes which the early New England set- 
tlers doubtless copied from their Indian neighbors is 
the |\wmely “corn-meal mush,” or hasty pudding, which 
is easily made by boiling ordinary corn meal in milk 
or water. If properly cooked, it is a very nutritious 
and economical dish and has the further advantage, 


dear ‘o the thrifty housewife, that the “left-over” 
portion will be relished if cut in slices and fried. An- 
other popular way of using certain varieties of corn is 
as popped corn. This can hardly be termed a break- 


fast food, but it is not infrequently eaten with milk, 
like other cereal preparations, and for many reasons 
may be classed with the materials here discussed. As 
everyone knows, popcorn kernels, when exposed to 
a great heat, like that from a good bed of coals, will 
burst open,-the white endosperm “popping” through 
the torn outer husk. This bursting was formerly sup- 
posed (o be due to the expansion of the fat in the 
grain under the influence of the heat. It is now 
known to be due to the sudden expansion of moisture 
into steam in the starch cells, which burst like small 
bombs. Popping causes a noticeable change in the 
proportion of the nutrients of corn, but this is mainly 
due to the loss of water. What gives popped corn its 
peculiar ilavor is not definitely known, though it is 
probably due chiefly to a slight caramelization of the 
carbohydrates present. Rice may be popped like corn, 
although of course the meshes of the “popper” must 
be finer. 

Hominy in the old days was made at home by 
pounding the corn, and lye hominy or hulled corn was 
also a home-made product. These products can now be 
purchased so readily that probably not many care to 
take the trouble to prepare them in the household. 

Another very economical and appetizing dish is that 
known, in New England at least, as rusks, made by 
drying and lightly browning stale bread or cake in the 
oven and then crushing. Rusks are eaten with milk 
or cream, like any of the dry breakfast foods. In a 
recent bulletin of the South Dakota Experiment Sta- 
tion such a product is described under the name of 
dextrinized crumbs. 

It has already been stated that drying whole-wheat 
or graham bread with a little glucose and malt ex- 
tract gives a product very like some of the ready-to-eat 
brands of breakfast foods in appearance and flavor, 
but it would doubtless not be worth while to prepare 
such foods in the household. Any stale bread may, 
however, be dipped in a little molasses and water, 
dried from twelve to twenty-four hours in the warming 
oven of an ordinary range, then crushed, and served 
like the granular brands of breakfast foods. Many 
tests have been carried on with such home-made break- 
fast foods, and they seem to be quite as appetizing as 
the preparations which they resemble and which sell 
for 12.5 or 15 cents a pound. 

If the labor of cooking must be taken into account, 
and strict economy is needful, crackers in milk may 
well be substituted for the ready-cooked breakfast cere- 
als. As has been seen, crackers are similar to the 
regular breakfast foods in composition, and at average 
prices furnish more nourishment for the same amount 
of money. Nor should it be forgotten that as a ra- 
‘ional, palatable, and economical dish bread and milk 
ranks very high—Farmers’ Bulletin 249 of the U. S. 
Department of Agriculture. 








CEMENTOL, A NEW PAINT FOR CEMENT. 
Tit new Grosseaud paint, cimentol (cementol) is 
applied th the brush like ordinary paint, and has the 
“ppearance of paint to which nothing has been added. 


oral n are sufficient as a ground, and with a third 

Ahn 1ary Oil paint the same result is secured 
as witt layers of ordinary paint. Cimentol, act- 
pe a i isolated substance, and at the same time as 


a nnection between the cement and ordinary 
pee mas herefore be employed for all kinds of dec- 
“ton in buildings, or imitations of wood and of 


oe an for gilding and other effects, finishing with 
For . a ' Coats of varnish or wax encaustic. 
Sm 


‘h cements painting with cimentol applied 
saaeik —_ is said to be sufficient to secure a 
orate rface, For rough cements, after a layer of 

_& Coat May be applied of Spanish white mixed 
ite lead or zine white in suitable quantity in 


linseed oil. A coat is applied like ordinary 


with the 
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coats on plaster or wood, and may be polished in like 
manner. 

It is composed of the following constituents: 

1. Zine white ground in oil, or white lead, or litho- 
pone. These products may also be employed in pow- 
dered form. 

2. Refined petroleum or other mineral oil, which is 
not changed by the contact with the cement, and which 
is sufficiently fluid for penetration. 

3. Linseed or poppyseed oil. 

4. Solution of lime, which has the effect of saponi- 
fying the vegetable oil employed in the composition. 
This solution may be obtained by collecting after twelve 
hours the water poured on limestone, about 12 liters 
of water to 5 kilogrammes of lime. It should be fil 
tered. 

5. Fatty oil for producing brilliancy. 

6. Ordinary siccative for hastening the drying. 

7. Coloring substances, 

The paint is prepared as follows: 2 parts of white 
lead, zinc white, or other pigment are ground in oil 
and diluted in 0.3 part of refined petroleum. When 
the mixture is perfect and quite fluid, 0.250 part of 
linseed or poppyseed oil and 0.1 of lime solution are 
added. The whole is stirred until thoroughly mingled; 
0.08 of fatty oil, and 0.07 of siccative liquid or in pow- 
der, are added and mingled completely. Coloring sub- 
stances are added, according to the shade desired. These 
substances are those in use in the painting of build- 
ings, either in powder or ground in oil. 

The proportions mentioned are not absolute. Ac- 
cording as there is more or less oil in the pigment, 
or according as powdered substances may be employed, 
the proportions of petroleum and oil may be dimin- 
ished or increased.—Translated from the French in 
La Revue des Produits Chimiques. 





CONTEMPORARY ELECTRICAL SCIENCE.* 

LUMINOSITY OF LIGHTNING TRACKsS.—B. Walter pub- 
lishes some photographs’ to prove that the luminosity 
of tracks after the lightning has passed is not due to 
a phosphorescence of the air, but to a real subsidiary 
flow of electricity along the heated track. The photo- 
graphs, taken with a moving camera, show a series 
of fringes representing a score of feeble subsidiary 
discharges, separated from the main discharge by a 
dark interval. The gap after the main discharge is 


due to the momentary exhaustion of the E. M. F., and . 


disposes of the phosphorescence theory, for any phos- 
phorescence would begin immediately on the passage 
of the main discharge.—B. Walter, Annalen der Phy- 
sik, November 14, 1905. 

POLARIZATION OF GASES.—Mebius showed in 1896 that 
probes inserted in the path of a vacuum discharge be- 
came polarized on transmitting a current through 
them, the anode becoming positively charged and the 
cathode negatively. The nature of this polarization is 
still very obscure. Schuster supposed it to have some 
analogy with electrolytic polarization, but that this 
analogy is very feeble has now been proved by G. C. 
Schmidt, who found that the polarization disappears 
instantly on breaking the main current, and that it is 
not affected by the temperature. The conductivity, 
or product of ionic density into ionic mobility, is the 
same throughout a vacuum tube, as the author proved 
by means of a very rapid interrupter, and since the 
transverse current differs widely in different parts of 
the discharge, it follows that this must be due to dif- 
ferences of polarization. The polarization consists of 
layers of ions of the same sign as the electrodes, 
which are produced by the absorption of ions of the 
opposite sign. A positively charged electrode will ab- 
sorb the negative ions in its immediate neighborhood, 
and the positive ions which form the “polarization” 
will only gradually diffuse away. In the dark cathode 
space, which is poorest in ions, especially negative 
ones, the polarization is greatest, and it is least in 
the glow light.—G. C. Schmidt, Annalen der Physik, 
No. 15, 1905. 

PURIFICATION OF Mercury.—It is commonly supposed 
that, on distilling amalgams, metals distill over with 
the mercury. Michaelis found that electrical conduc- 
tivity offers a very delicate means of detecting a trace 
of a metal in mercury. Such traces may, as a rule, be 
ascribed to bumping of the mercury during ebullition. 
This may be prevented by allowing a gas or vapor to 
bubble up through the liquid mercury. According to 
G. A. Hulett and H. D. Minchin, cadmium and zinc 
amalgams may be distilled in this manner under re- 
duced pressure, and no trace of the metal will be dis- 
covered im the distilled mercury, though the resistance 
method would detect one part of zinc in a billion of 
mercury. Not only zinc, but also zinc amalgam, gives 
a measurable vapor pressure of zinc at 200 deg., and 
therefore the Weinholdt still will not completely sepa- 
rate zinc from mercury. A trace of zinc has an extra- 
ordinary effect on the E.M.F. of a mercury electrode. 
This fact is the basis of the method developed for 
testing the distillates. In previous work the combina- 
tion Hg | H,OCO,HgO | Zn was used, and saturated 
with CO, at 25 deg., gave an E.M.F. of 1.445 volts. 
This cell was very constant, and on replacing the mer- 
cury by an amalgam containing only one part of zinc 
to 10’ or 10° parts of mercury a slightly lower E.M.F. 
was noticed. The authors have tested a number of com- 
binations and find two which give some quantita- 
tive knowledge of the amalgams. The combination 
Zn-amalgam | ZnSO, (saturated solution) | Zn-amalgam, 
allows us to calculate the concentration of one amal- 
gam if we know that of the other and determine the 
E.M.F. Richards and Lewis have shown that the theo- 


* Compiled by E, E, Fournier d’Albe in the Electrician, 
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retical and observed values for zine and cadmium amal- 
gams of moderate concentration are in very good 
agreement.—Hulett and Minchin, Physical Review, 
December, 1905. 


ELECTRODYNAMOMETER CONSTANTS. —G. Lippmann 
points out that the constant of an absolute electro- 
dynamometer is always determined by calculation, 
which supposes large solid coils wound with a single 
turn of wire, whereas the sensitiveness of the appa- 
ratus demands light movable coils and many turns of 
wire. He indicates a method for determining the con- 
stant by an induction experiment. In instruments of 
the “balance” type, the constant sought equals dP/dz, 
where P is the potential of the fixed with respect to 
the movable system, and vs is the displacement. P 
may be determined by comparison with any induction 
apparatus whose inductance L is accurately known. 
Determining this for two positions of the balance, and 
dividing the difference by the displacement, the above 
ratio is determined. In electrodynamometers balanced 
by a moment instead of a direct force, the constant is 
adP/da, where a is the angle of deflection. This con- 
stant is determined in a similar manner. Both deter- 
minations are based upon a comparison of P and L. 
This may be done accurately as follows: A battery 
current is sent through the primary of the induction 
apparatus and interrupted n times per second. If the 
induced currents at break are passed through a resist- 
ance R, the total quantity of electricity induced per 
second is nLI/R, where J is the maximum intensity 
of the primary current. Let the latter pass at the 
same time through the fixed coils of the electrodyna- 
mometer, and let the movable coil, which acts as a sec- 
ondary, be put in circuit with a resistance, Rk’. Then 
the induced quantity is nP/R’, and if the two induced 
currents are equal, we have P/L = R’/R, an equation 
which reduces the measurement to a single application 
of the powerful Wheatstone bridge. The constant L 
may be accurately determined once for all by building 
a special apparatus on a large scale designed especially 
for ease and accuracy of calculation, as by Guillet’s 
method.—G. Lippmann, Comptes Rendus, January 6, 
1906. 


IONIZATION IN GASES FROM COLOKED FLAMES.—The 
velocity of the ions in gases from a colorless Bunsen 
flame was measured in 1898 by McClelland. His re 
sults showed specific ionic velocities of from 0.53 centi 
meter to 0.09 centimeter per second per volt-centi- 
meter in regions having temperatures ranging from 
230 deg. C. to 105 deg. C. P. Lewis has now deter- 
mined similar velocities in flames colored with metal- 
lic salts. He finds that the rate of discharge of an 
electroscope brought near a Bunsen flame is reduced 
when a salt of any alkali metal is introduced into the 
flame. As the conductivity of the flame itself is 
greatly increased under such conditions, it seemed 
probable that the reduced conductivity of the hot gases 
could not be due to diminished ionization, but either 
to a much greater rate of recombination or to greatly 
reduced¢velocity 6f the ions. The experiments showed 
that the rate of recombination of the ions from the 
colored flame as well as their velocity is much less 
than that of the ions from the colorless flame, and 
tend to confirm the views of J. J. Thomson and H. A. 
Wilson that the great conductivity of colored flames is 
principally due to the incandescent electrodes, particu- 
larly the cathode. It is stated by Wilson that an 
earthed strip of incandescent platinum betweén elec- 
trodes just outside the flame greatly increased the con- 
ductivity. .It was found, however, that the introduc- 
tion of incandescent platinum or carbon in the flame 
produced no noticeable increase in the conductivity 
of the flame gases. These experiments are not wholly 
free from contradictory features. As we do not know 
that ionization within the flame and that just outside 
of it are strictly the same in character and propor- 
tional to each other, they do not determine whether 
the ionization within the flame is a volume or surface 
effect; but the most consistent interpretation seems to 
be that there is a volume ionization in colored flames 
somewhat, though not greatly, in excess of that in 
uncolored flames; that the part of the ionization due 
to the salt solution varies with the concentration of 
the solution in a proportion lying between the fourth 
root and the square root of the concentration; and that 
the conductivity of the flame is greatly increased by 
the insertion of the electrodes into the flame.—P. 
Lewis, Physical Review, December, 1905. 








THE IMPORTATION OF PRECIOUS STONES 
IN 1905. 


Ir the importation of precious stones into the coun- 
try is any indication of general prosperity, then the 
year 1905 must have brought material blessing to 
many in the United States. According to the forth- 
coming report of Mr. George F. Kunz, special agent 
of the United States Geological Survey, the value of 
the precious stones imported into the United States 
in 1905 was $34,998,513, as compared with the imports 
of 1904, valued at $26,086,813. The stones imported 
in 1905 included glaziers’ diamonds worth $6,850, dia- 
mond dust valued at $190,072, rough or uncut dia- 
monds worth $10,281,111, set diamonds worth $741, 
unset ones valued at $20,375,304, and other stones, not 
set, worth $4,144,434. Especially noticeable is the fact 
of the greater importation of the rough material and 
the greater increase of the diamond cutting industry 
in this country. The importation of precious stones 
for the month of December, 1905, was valued at $3,- 
633,379, which is as much as the importation of any 
entire year up to 1879, 
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THE WONDERS OF A BIRD’S BILL* 
By B. 8. Bownisn., 


PromanLy few people ever stopped to think what a 
wonderful organ a bird's bill really is, less as to struc 
ture than to what is accomplished with it. It has been 
isked what a man would do if he had to build his 


DOWITCHER. 


home and procure his food with his hands tied behind 
him. This is in effect what the bird has to do, and 
the constructive and artistic work shown in nest-build- 
ing has ever defied all effort of man to successfully 
imitate 

A bird's bill is hand and mouth 
holds, and 


As a hand it takes, 
carries food and nesting material, con- 


* From American Homes and Gardens, Published by Munn & Co 
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structs and cleans its nest, dresses its feathers and 
cares for the cleanliness of its young, and in some 
cases, as the parrots, assists itself in climbing. As a 
mouth the bill tears, cuts, or crushes the food, accord- 
ing to what it consists of. The bill is both lip and 
tooth to the bird, which has neither. 

The general shape of the bill is such as to give the 


A 
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little deviation from one general pattern of bill. The 
difference in the nature of the food, however, and in 
the manner of procuring it, among the different orders 
and families of birds, is such that there is probably no 
other one feature common to the members of any 
group, in which is to be found so much diversity in 
the matter of form and general size. 











BLACK-BELLIKD PLOVER. 


greatest strength with the utmost lightness and deli- 
cacy. It is formed of light, projecting skull bones, 
sheathed in horny cases, instead of being covered with 
skin. 

The primary functions of a bird’s bill are, first, the 
securing of food, and secondly, the building of the 
nest. These being the general main requirements, it 
might be supposed that there would be comparatively 
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MOURNING DOVE. 


For the most part the form of the bill is found to 
correspond pretty closely with the nature of the food 
and the manner of procuring it. 

The various requirements of nest building and minor 
matters seem to be made subservient to this essential 
one. Taking as a type form of bill, the shape common 
to birds which are omnivorous in food habits, we have 
a nearly straight conical bill, of moderate proportions, 
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of which the crow’s is a fair example. Such a bill, 
whilk t as well adapted to the procuring of any one 
food as some specialized form, yet seems best 


cind 

om to meet the needs of obtaining a varied bill 
of fa inder diverse conditions. In many cases the 
gene! nature of the food of two or more families is 
alike it the method of procuring it varies greatly 
amon he different orders of birds, a fact which re- 
sults considerable difference in size and shape of 
bill. 


The od of both pelican and man-o’-war bird is fish. 
The former is an honest fisherman, and, like other 
honest ‘shermen, has times of abundant success, and 
others ‘hen he has only "fisherman’s luck.” It is 
therefore to his advantage to have a bill adapted for 
the rapid gobbling up of the small fish of the schools 
with which he may come in contact, as well as a basket 
in which they may be deposited until a time of leisure 
for devouring them presents itself. Strength is not 
an essential, hence we find the bill of the pelican 
attaining a length of ten or more inches, the upper 
mandible only of sufficient strength to meet the re- 
quirements, the lower mandible a light, pliable frame- 
work, divided nearly to the tip, and supporting a capa- 
cious pouch. 

The man-o’-war bird, besides being sometimes an 
honest fisherman, is often a robber of other fishermen, 
worrying other birds who have made a catch until the 
prey is dropped, to be seized by the marine highway- 
man. While the bill is of the same general pattern as 
that of the pelican, it is modified to meet the differ- 
ence in habit, lightened and made less cumbersome by 
being much shortened (4% inches), and decidedly 
firmer, with a greatly reduced pouch. 

The puffins, another family of seabirds, include crus- 
tacea with fish in their bill of fare, and find a most 
radically different form of bill best adapted to their 
needs. The gulls and terns, birds of the seas and 
great lakes, are more omnivorous in their food habits, 
being water scavengers, and their bills approach much 
more nearly the type selected. Seabirds either build 
no nest at all, laying their eggs on bare rock or sand, 
or construct a loose, shabby affair, of seaweed, so that 
they are unhampered in this task by the lack of a 
more delicate organ. 

The flamingo, feeding in more or less shallow la- 
goons, on certain crustacea, is compelled, by his height 
to take his food with bill inverted—that is, the lower 
mandible is above while feeding, as the bird’s neck is 
bent down. Often scraping the food from the bottom 
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of the pools, an exceedingly peculiar shape of bill is 
the result of the bird’s special needs. 

The typical shape of bill in the duck family is famil- 
iar to every one from the bill of the domesticated 
bird. It varies in degree to a considerable extent in 
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the different forms, but the general shupe remains. 
The spoonbill has a very well shaped ladle for scooping 
up his food. 

The bill of the woodcock is a striking example of 
perfect adaptation to special requirements. Long, slen- 
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der, and tubular in shape, the upper mandible projects 
beyond the lower, and the tip is flexible, and exceed- 
ingly sensitive The bird feeds by probing in soft, 
damp earth for worms and the like, the flexible mandi- 
ble tip acting as a sensitive finger to locate and extract 
the prey. The snipe, with a bill almost exactly simi- 
lar, has about the same habits in feeding. The sand 
pipers, with food habits more intermediary between 
the woodcock’s and those of birds possessing the type 
form, have bills more approaching in shape those of 
the latter, and the plovers still more typically shaped 
beaks 

There are examples of very remarkable bills, whose 
strange shapes are not explained by requirements of 
food-getting or nest-building. These are most con: picu- 
ous among certain foreign species. The rhinoceros 
hornbill of Africa is an example of one of these very 
peculiar forms of bill In such cases it is suppose! 
that the decorations of the bill serve as sexual attrac- 
tions 

The gallinaceous birds, to which our domestic fowl 
belongs, are more or less omnivorous in feeding, and 
the bill forms are not widely divergent from the type. 

The hawks and owls require bills that wil! hold and 
tear prey, and they have prolonged and strongly 
curved upper mandibles and bills of great strength 
The shrike, belonging to a very different order, yet 
with food habits much the same, has a similar shape 
of bill. The kingfisher, securing his prey with a 
scissors-like motion of the bill, after a dive, has a 
large and powerful beak, well suited to cut the water 
as he plunges 4 small relative, found only in the 
West Indies, the tody, feeds upon small insects, taken 
both on the wing and from the folfage, and the bill 
is wide and long, to better adapt it to the ready secur- 
ing of its prey Both of these birds excavate holes in 
banks of earth for nesting, for which work their bills 
form excellent spades. 

The bill of the parrot is well adapted to its fruit- 
eating habits, but is also a very useful member in 
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southern sparrows, the seed-eating type of bill finds 
its most extreme proportions. The warblers are among 
the birds exhibiting the other extreme, with the 
thrashers, wrens, and creepers, as examples of the de- 
curved form of bill. 

One remarkable example of the surprising manner 
in which nature secures for her creatures that struc- 
ture best adapted to their needs is shown in the case 
of the crossbill. One unfamiliar with the bird’s meth- 
od of feeding would suppose that it would be fatally 
hampered in eating by the crossed mandibles, but after 
having watched the dexterity and rapidity with which 
the bird extracts the seeds from cones (its principal 
food), one will readily agree that the bill is shaped to 
its needs. 

The growth of the bills of birds continues through 
life as with our finger nails. Where freak or accident 
prevents the proper meeting of the mandibles, the re- 
sulting interference with the ordinary functions of the 
bill minimizes the wear to a point where it is exceeded 
by the growth, resulting, sometimes, in peculiar mal- 
formations. Such a case was exhibited by a Porto 
Rican woodpecker which I collected. It had suffered 
an injury to the lower mandible near the base. Ap- 
parently, as this injury healed, the edges of the wound 
contracted, warping the mandible to that side, and 
tending to a corkscrew-shaped growth. The bird was 
debarred from hammering by the weak, misshapen 
bill, and the growth which normally would have re- 
placed wear abnormally prolonged both mandibles, 
though why the lower so much more than the upper 
is not easy to understand. In this bird the upper 
mandible had exceeded the average length by about a 
third of an inch, while the lower mandible was nearly 
three times the normal length. The lower mandible 
made a half turn, so that what should have been its 
lower surface, was, at the tip, the upper. It would 
have been interesting to know if this bird was able 
to feed on seeds and fruit, which normally form a 
large part of the food of this species, or whether it 
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climbing. It is very heavy and strong, with the upper 
mandible well curved. The tongue of the parrot is 
also remarkable among bird tongues for the resem- 
blance it bears to the human tongue. This probably 
accounts for the facility with which these birds learn 
to articulate words. The food of humming-birds con- 
Sists of two quite different substances, the nectar of 
flowers and minute insects. Even the latter are taken 
chiefly from the interior of flowers, and to facilitate 
the obtaining of this food the birds are equipped with 
bills taking the form of long, slender tubes, and with 
tongues of unusual and very interesting structure. 

In the tyrant flycatchers, comprising the kingbird, 
crested flycatcher, least flycatcher, woodpewee, and 
others, a rather typically formed bill is considerably 
widened, tending to render more easy the capturing 
of insects on the wing. The typical woodpecker bill is 
a very efficient chisel, accompanied by a tongue which 
acts as a probe. This structure finds its highest per- 
fection in the ivory-billed and pileated woodpeckers, 
while the flicker, feeding much of the time in the.man- 
ner of the meadow lark, and nesting usually only in 
the softest of dead wood, has a bill shaped more like 
that of a meadow lark than that of other woodpeckers. 

Intermediate between these two forms come the 
downy and red-head, with many other species. A pecu- 
liar construction, permitting of the extreme protru- 
sion of the tongue in woodpeckers, is the great length 
of the roots of that organ, in some species extending 
from the base of the tongue around the back of the 
head, on either side of the neck, over the top of the 
skull, with the ends resting close to the base of the 
upper mandible. 

Among the smaller birds, as a rule, the more the 
food consists of seeds and vegetable matter the more 
the bill tends to a heavy, short, conical shape, while 
those species feeding more exclusively on insects tend 
to have more slender, elongated, conical shaped bills, 
in some species more or less decurved. In the gros- 
beaks, some species of the tanagers, and some of the 


was fed by the mate, which was with it when shot. 
At the time it was collected the stomach was empty, 
while that of the mate contained the remains of a 
large dragonfly. 

As in the time of Noah the dove returned to the ark 
with an olive branch in its bill as a token of promise, 
so now, each spring, the birds return to our dooryards 
and shade trees, bearing nesting material, as though it 
were a sign of the delightful intercourse we may have, 
and the study of the beautiful creatures we may enjoy 
if we will but meet them in friendly spirit half way. 

The horny sheath of the bill is called rhampotheca 
and is formed by the outer layers of the malpygian 
cells. It resembles in structure the other horny parts, 
such as claws, nails, and spurs. In some birds, as 
some of the ducks, this covering remains soft except 
near the tip, which contains tactile organs. In the 
hawks and parrots the distal end of the upper man- 
dible is hard; basal portion, called the cere, is thick 
and soft. This latter is usually very sensitive, and in 
it the nostrils are inclosed. 

In most species the cere is bare, but in some species 
of parrots it is covered with feathers and in such cases 
its structure is similar to the ordinary skin. 

The covering about the nostrils is soft in some spe- 
cies and presents a means of externally closing them, 
though without special muscles. Such an arrangement 
is called an operculum, and is prominent in pigeons. 

In petrels and shearwaters the operculum forms a 
complete .tube, whence these birds are called Tubi- 
nares or tube-nosed birds. 





Grease for Wood Gearing.—The following compound 
is recommended for the lubrication of wooden-toothed 
wheels: Melt together at a moderate heat 30 parts 
by weight of tallow, 20 parts of palm oil, 10. parts of 
fish oil, and introduce while stirring, so as to obtain 
a perfectly homogeneous mixture, 20 parts of graphite 
washed and pulverized carefully—Technische Rund- 
schau. 
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INSECTICIDES: THEIR PREPARATION 
AND USE.* 


In order to be able to apply insecticides intelligent) 
and with success, it is important to understand som 
thing of the habits of the particular insects to be ¢ 
stroyed and also of the nature of the remedies to 
used. Many insects, like grasshoppers and the pota 
beetle, devour the surface tissue of plants,:. whi 
others, like plant-lice, squash-bugs, and scale insect 
insert sharp tubular beaks into the tissues of plant 
and suck the sap from beneath the surface. Insect 
of the first class may nearly always be destroyed by 
means of food poisons, such as arsenic, Paris green 
hellebore, etc., while those of the latter class are un 
affected by food poisons and have to be killed by sub 
stances that come in contact with the surface of thei: 
bodies, or in some other manner. It is not necessary 
to be a skilled entomologist in order to determine 
which class of insects is doing injury to the plant 
in question. If the leaves are ragged or eaten ful 
of holes, it is practically certain that the injury i 
being done by an insect with biting mouth parts. I! 
the leaves simply wilt and dry up without having the 
tissue eaten away, the insect doing the injury is of the 
second type mentioned. The most common remedies 
for this class of insects are kerosene emulsion, whale 
oil soap, crude petroleum, and lime salt and sulphur 
washes. 

In many cases it is impossible to get an insecticide 
upon the insect that it is desired to kill, or upon its 
food, and then other means have to be used to prevent 
the injuries. Borers, underground feeders upon roots, 
and weevils living in seeds are examples of such 
insects. 

In the pages that follow I shall not attempt to treat 
of all the methods used to destroy insects or avoid 
their injuries, but the more important ones only. 

SUBSTANCES THAT KILL BY BEING EATEN. 

Nearly all the food poisons have for their active 
principle arsenious acid, or white arsenic (As.0,) 
White hellebore and borax are about the only excep 
tions. 

1. White Arsenic. 

While this is the cheapest of the arsenical poisons, it 
is used but little, except for the purpose of making 
arsenical compounds with other substances. Because 
some States have passed laws requiring a high per- 
centage of arsenic in Paris green, arsenic has been 
used as an adulterant of this poison, and thereby 
working an injury to the purchaser if not a benefit to 
the manufacturer of it, because arsenic is much 
cheaper than Paris green; and when it is mixed with 
the latter, it greatly increases its liability to burn 
foliage. The reason that white arsenic burns foliage 
badly is that it dissolves in water and, when in solu 
tion, it penetrates the leaves and kills the living tissue. 
Arsenical mixtures must never be in solution, but only 
in suspension, in the water that is used to distribute 
them upon foliage. 

2. Arsenic Bran-Mash. 

Prepared by mixing one pound of arsenic and 20 to 
50 pounds of bran together with just water enough to 
thoroughly moisten the mass. Some prefer to add a 
pound of sugar to the above in order to cause the parti- 
cles of bran to adhere to each other, so that it may 
be distributed in little balls pressed tegether with the 
hands or with a paddle. This poisoned bran is used 
for the destruction of grasshoppers in orchards and 
vineyards where it is not possible to use a hopper-pan. 
Many prefer to sow the. moistened bran and arsenic 
broadcast where the grasshoppers are numerous. Paris 
green may be substituted for the arsenic. 

3. Paris Green. 

This poison in a pure state: is saidéto:be composed 
of three substances—arsenious acid, acetic acid, and 
copper oxide—united in a chemical combination. The 
percentage of arsenic may vary considerably, as these 
substances do not always: combine.in exactly the same 
proportions. The range is nearly always between 55 
and 60 per cent arsenic, with an average of about 58 
per cent. Mr. J. K. Haywood, one of the chemists in 
the Department of Agriculture. at Washington, D. © 
says that the chemical composition..of Paris green 
should be: 


Per cent 
I Sos 058 60 ksacvesanacena 58.65 
SY GINS 5 dv cd sec ncecawasnasbbe di 31.29 
SD 6.65 64 bi ketedes ss bes baabws 10.06 


Pure Paris green is one: af the: very best of the 
arsenical compounds for the désiruction:of insects, but 
this poison is often found greatly: adulterated upon the 
market. If adulteration is suspected,.or if the poison 
is being purchased in any considerable quantity, it ‘s 
advisable to test its purity in: some way. Pure Paris 
green is entirely soluble in ammonia, giving a cl 
blue liquid. If any particles- can be seen floating 
through the liquid, or settling to the-bottom, the ar't- 
cle is not pure. If the ammonia digsolves all, there 
can be little doubt that it is pure. This is a test tht 
any one can make. The-particles of Paris green «'e 
entirely bright’ green in.color-and globular in for), 
and the presence of an adulterant can.be most ea y 
detected under a microscope of moderate power. FI. 
Woodworth, of the University of California, exp]: 15 
another method by which impurities can usually 
detected in Paris green. It is by placing a sll 


* Abstract of a monograph by C. P. Gillette, publisbed by t! rl 
cultural Experiment Station of Colorado Agricultural College, 
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nount of the poison on a clean piece of glass and 
en slanting the glass and jarring it so as to cause 
e powder to slide to the lower side. If this is done 
.irefully the adulterants, which are not green in color, 
ill fall behind and can be detected with the unaided 
‘ eS. 
Where there are several persons in the same neigh- 
rhood wanting this voison, it is best for all to order 
gether and then send a sample to a chemist for 
alysis. If a good number unite in this way the sta- 
m chemist, most likely, would be willing to make the 
st free. 
Application of Paris Green to Plants.—This poison is 
sually applied in a watery spray, and the most com- 
on strength is: 


DEL ¢ anthad oe b6cb0tee second 1 pound 
ES clu. « vad ks-kk oul dna one 464 6.c 160 gallons 
Lump lime (freshly slaked)..... 2 pounds 


On very sensitive foliage, like that of the peach, 
pricot, nectarine, and bean, it would be safer to use 
) gallons of water to a pound of poison. A pound to 
gallons is quite safe for applications upon apple, 
herry, cabbage, beets, potatoes, and most other trees 

id plants in the dry atmosphere of Colorado. The 
oison always should be placed in a small quantity 
f water first and thoroughly stirred in and then 
poured into the full amount of water to be used. 

The chief objection to the use of pure Paris green as 
n insecticide is its high specific gravity, which causes 

to settle rapidly in water. Pumps used to apply this 
poison always should have some means of keeping the 
water well stirred. 

Dry applications may be made in various ways. 
Sometimes the poison is used pure, in which case the 
lightest possible dusting is made over the plants. It 
is usually better to dilute the poison with about twenty 
times its own weight of flour, plaster, or lime, when a 
more liberal dusting may be made. This method is 
more economical of the poison and enables one better 
io tell when all parts of the plant have been treated. 
\ good proportion is: 


y 


’ 


DE Ri. diene dee eek one es 1 pound 
Ss SE cate owanndn se cinews 25 pounds 


The advantages of flour over lime or plaster are, it 
helps better to stick the poison to the leaves and is not 
distasteful to insects. Particles of poison imbedded in 
a mass of plaster or lime would probably be avoided by 
most insects. Filling the blossom ends of apples with 
lime mixed with poison may drive the worms to eat 
their way into the apples where they will escape the 
poison entirely. 

The methods of applying dry poisons are chiefly two. 
If low plants, like cabbages and tomatoes, are to be 
treated, and the area to be covered is not too great, a 
very satisfactory method is to make a small sack— 
about ten inches long by 5 inches in diameter—of 
strong cheesecloth or other light muslin, fill half full 
with the mixture of poison and flour and then shake 
or jolt the sack over the plants. 

Where large areas are to be treated, or where it is 
necessary to make the application to trees or high 
bushes, some kind of dust gun or bellows is ah advan- 
tage. Powder guns of different kinds are upon the 
market and some of them are being extensively adver- 
tised at this time. These instruments have a place to 
fill, but I do not believe they can take the place of the 
wa ery spray for large trees, and particularly for the 
application of poisons for the destruction of the codling 
moth. 

4. Scheele’s Green (Green Arsenoid). 

Scheele’s green, also sold as “green arsenoid,”’ differs 
very little from Paris green in chemical composition, 
except in lacking the acetic acid. It is considered as 
effectual as an insect destroyer, and has a great advan- 
iage over Paris green in being much more finely 
divided, so that it remains in suspension in water for 

much longer time. It is also cheaper in price. Dr. 
Marlatt, of the Division of Entomology, says it should 
eplace Paris green as an insecticide. 

\pply either wet or dry, as recommended for Paris 

reen. 

5. Arsenate of Lead. 
his compound contains only about 20 to 25 per 
if arsenic acid, but has some important advan- 
ver the other arsenical compounds. It is so 
v insoluble in water that it may be used in 
ilivor any strength without injuring foliage and con- 
sequently is least likely to injure plants that are most 
ensitive to arsenical poisons. When suspenaed in 
vuter this poison is so finely divided that it settles 
owly, and consequently can be more evenly distrib- 
( than most arsenical mixtures. Its third point of 
periority is in its adhesive qualities when applied 
© foliage. Applications made to foliage in the latter 
rt of May at this station could plainly be seen upon 
e leaves the first of September. The disadvantage 
the poison is its not being quite so quick to kill the 
nsects that eat it as are the other arsenites, conse- 
uently it is necessary to use it in stronger mixtures. 

'o prepare arsenate of lead, dissolve in water arsen- 
e of soda and acetate of lead (white sugar of lead) 

proportion of three pounds of the former to seven 

unds of the latter. Then use not less than five or 

* pounds of the combined chemicals to each hun- 

ed gallons of water. Three or four times this 

ength will do no harm to foliage. If the poison is 
rchased ready made, use: 


h 


\rsenate GIMME Stak vows ak 4 to 6 pounds 
Water . 100 gallons 


(To be continued.) 
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DETACHABLE RIMS FOR THE GRAND PRIX. 

AN extremely interesting feature of the Grand Prix 
was the use of detachable rims and tires by some of 
the competing cars. As the drivers and r.echanics 
had to do all their own work without outside assist- 
ance, manufacturers looked for some easy method of 
changing tires, and the two devices described herewith 
were adopted. Both these systems allow spare inflated 
tires to be carried on the car and replaced for a dis- 
abled tire in from one and a half to two minutes with- 
out the use of a pump or special tools. 

The patent M. L. rim, which has been on the French 
market since the last Paris Salon, is sold by the 





VINET DETACHABLE RIM. 


Société des Jantes Amovibles M. L., of 112 Rue Riche- 
lieu, Paris, and although patented abroad, is at pres- 
ent only to be found in London and Paris. 

An ordinary wooden wheel may be converted, or the 
wheels may be specially constructed. On the outer 
edge of the road wheel are imbedded six bolts project- 
ing about three-quarters of an inch. The detachable 
rim, which is of steel, has the same flanged edges as 
an ordinary rim. Six projecting ears are riveted with- 
in the circumference of the rim and near its outer 
edge. Each of these ears is drilled to fit the bolts 
projecting from the face of the wheel. The tire is 
fixed on this rim, the air chamber inserted, and in- 
flated exactly as an ordinary automobile wheel. The 
rim is then slid on the road wheel, the bolts on the 
wheel passing through the ears on the rim and held in 
position by nuts. Provision is made for the projecting 
valve by a notch cut in the wooden rim, and as a fur- 
ther security against creeping the ears are counter- 
sunk into the wooden and metal rims of the wheel. 
The surface of the rim coming in contact with the 
felloe consists of two steel rails machine finished, with 
a groove between them, in which are imbedded the 
nuts holding the valve on its seating and the bolts of 
the leather cover on which the air chamber rests. 
Being flush with the level of the rails, it is impossible 
for the bolts to work loose. 

The Vinet rim was also seen in the Grand Prix. 
M. Kepferer, of 24 Rue de la Rochefoucault, Paris, was 
the only selling agent. As in the system just de- 
scribed, the Vinet consists of a double rim, one part 
being fixed on the wheel and the other bearing the 
tire being detachable. The flat steel rim, B, encircling 
the road wheel, H’', carries on its interior edge a ridge, 
C, against which is pressed one edge of the detachable 
rim, M M. This latter has only to be slid onto the 
wheel, the diameter of the wheel being about four 
millimeters less than that of the rim in order to make 
the operation easy. Five or six projections on the 
detachable rim fit into indentations on the fixed rim, 
preventing one rim revolving on the other. The rim 
placed in position, a steel ring, HZ, split to facilitate 
mounting and having one of its faces beveled to fit 
against the face of MM, is placed over the six pro- 
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race carried two spare tires completely inflated. When 
a change was necessary the tire was changed and 
dropped off at the first repair station and another 
taken on board. Valuable time was saved, and, seeing 
that seconds would probably decide the winning or los- 
ing of the race, one might at first suppose that all cars 
would be fitted with these wheels. The weight limit 
of 1,000 kilos, however, prevented several competitors 
from adopting them, and the private objections of 
drivers may have been a determining factor in other 
cases. 

Clément Bayard and Vulpés cars were fitted with 
either Vinet or M. L. rims, while other firms having 
given them extensive trials were Darracq, Renault, 
and Brasier. The Itala, driven by Baron de Caters, 
stuck to fixed rims. 

In all previous big road races the most elaborate 
preparations had been made to keep good tires under 
the cars, and the scores of tire experts stationed at 
intervals around the course have often had a very 
important, though not fully appreciated, share in plac- 





CROSS SECTION OF VINET RIM. 
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ing the cars at the finish Stacks of tires, patent 
pumps, steel tanks of compressed air, the most ingen- 
ious tire tools, and the pick of the tire men have been 
considered essential to a great road race, and the 
scene when a car dashed up to a tire depot to have 
tires changed was spirited; the tire men would rush 
out with sharp knives and with dexterous strokes cut 
the tires from the wheels, giving way instantly to 
another gang carrying new tires ready to apply. A 
third set of men would be ready with the hose connec- 
tions from the air tanks, and in a short time the car 
would be again on its way. In the meantime the 
driver and his mechanic would take things as easily 
as their dispositions would permit. While a _ pic- 
fturesque feature has been removed, the new arrange- 
ment did much to develop a more convenient method 
of fastening tires—The Automobile. 


New Uses for Paper.—Among the novel uses to 
which paper is being put nowadays one of the most 
interesting is the manufacture from it of bottles for 
beer, milk, and other beverages. These bottles, which 
have a distinct hygienic value, in view of the fact 
that they may be thrown away after use, are so strong 
that a weight of 200 pounds will not crush them. The 
paper is treated with paraffine, which makes it im: 
permeable, and also obviates any taste of paper in the 
fluid. An especial advantage of paper bottles is their 
lightness. They weigh only half as much as glass 
bottles, and are therefore more easily transported; 
the loss from breakage of glass is also here removed 
from the calculation. A manufacturing plant has 
been established, which turns out 200,000 bottles a 
day, at a price of about half a cent apiece. Special 
experiments have been made with these bottles in re- 
gard to their use for milk, and it has been found that 
sterilized milk, put into them, will remain sweet and 
free from bacteria for several days. 

In France paper is being used in still another way. 
namely, for waistcoats. Whole suits, made of a cer- 
tain kind of paper, are no novelty in Germany, but 
they are for summer wear, while the French paper 
waistcoats are intended for protection against the 
cold, on the familiar principle that paper is a poor 





THE M. L RIM WITH TIRE REMOVED. 


jecting bolts on the wooden rim and held in position 
by nuts, L. To dismount a tire it is only necessary to 
unscrew the nuts, L, take off the split ring, Z, and 
withdraw the rim and tire, MM. A special short valve 
has to be employed, not projecting beyond the false 
rim, M M. To inflate the tire it is necessary to dis- 
mount it. An improved model is now being made in 
which the fixed rim of wood and metal is pierced to 
allow of the passage of a prolongation of the valve, 
screwing into the valve imbedded within the false rim. 
By this means it would not be necessary to dismount 
the rim to inflate the tires. 

All the cars employing these rims in the Grand Prix 





conductor of heat, as illustrated by the use of paper 
insoles in shoes, to prevent cold feet. The French 
paper waistcoats are so light that one may be sent 
in an ordinary envelope, and they are said to be a 
source of great comfort in cold weather. 

The materials from which paper is made are also 
changing. Rags, the material formerly used, are grow- 
ing more and more expensive, and cheaper materials 
are being sought. Experiments with heather have had 
such good results, that a large company has been form- 
ed in Germany for the purpose of making paper from 
the heather of the Liineburg moors, in factories at 
Wolfenbiittel and Ulzen.—Papier Zeitung. 
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A VALVELESS AIR PUMP.* 
By Our BeRuin CORRESPONDENT. 

AN interesting type of air pump without valves has 
been constructed -on the design of Prof. K. Prytz, 
Copenhagen, by A. Fuess, of Steglitz. The construc- 
tion of this patented machine is based on the action 
of a roller compressing a rubber tube, so designed as 
to push in front of or carry along behind itself the 
medium While this principle has 


Tt 


filling the tubing. 
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been utilized in previous types, the distinctive feature 
of this pump is that it supplies a continuous current 
without the action of any valves, merely by the aid of 
a roller. This result is attained by having the tubing 
constitute somewhat more than one winding around a 
cylinder, as seen from the diagram in Fig. | On a 
small part of the surface A B there will thus be found 
two pieces of tubing lying close to each other. The 
two ends AV of the tubing are introduced through 
apertures into the interior of the cylinder. The roller 
R is carried by an arm turning round the cylinder 
axis. This arrangement insures the continual action 





referred to without the aid of any valves Further- 
more, it affords the advantage of reversing the direc- 
tion of the current by simply reversing the direction 
of rotation. The pump works equally well both with 
gases and liquids, provided the latter are out of con- 
tact of the caoutchouc In case the end H of the 
tubing is connected with a closed chamber filled with 
gas, the chamber is exhausted by the motion of the 
roller down to about 30 millimeter mercury column; 
if, on the other hand, H be open and V closed, the pres- 
sure At V will increase up to the limit the strength 
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In Figs. 3, 4, and 5 are shown photographic views 
of the design chosen by the constructors. 

A few applications of the novel pump are described 
in the following: 

The gas collected in a gasometer, or supplied by a 
generator, has a pressure usually but little greater 
than that of the atmosphere, thus calling for special 
means to drive the gas through drying tubes, washing 
flasks, etc., where the pressure of a column of liquid 
must be overcome. It will usually be found inadvisable 
to insert a reciprocating pump, owing to its difficulty 
in operation, the intermittence of the current, and the 
possibility of chemical reactions between the gas and 
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Fig. 6. 


the material of the pump, especially the lubricant. In 
many cases where the gas readily withstands the con- 
tact of caoutchouc, these drawbacks are overcome by 
using the pump just described, the rotation of which 
is easily effected by hand or by means of a small motor. 
The possibility of producing a permanent circulation 
of a given amount of gas enables the absorption of 
gases or vapors in solid and liquid bodies, or else 
chemical reactions between the two, to be simplified to 
a great extent, it being unnecessary so to select the 
materials and design the dimensions as to produce a 
perfect absorption by a single passage of the gas. A 
diagram of this arrangement is shown in Fig. 2, where 
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p is the pump, M the motor, g the gas reservoir, and 
a the absorption tube. Such a circulation will be used 
to advantage also in connection with purely physical 
work, e.g., in determining the specific heat of gases. 

The analysis of gases is greatly simplified by the 
use of the present pump, inserting it between the 
gaging tube and the absorption tube (Fig. 6), when no 
mercury reservoir will be required to move the gas by 
its vertical reciprocating motion. The pump is espe- 
cially available for accurately adjusting a liquéd sur- 
face to a given level. 
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from one gasometer, then with mn, turns from another 
gasometer, and so on. The reversibility in the action 
of the pump will allow in many cases of exhausting 
or rinsing the connecting tubes. 

As regards the case of liquids, the lifting of mercury 
by means of the pump will be found an especially 
interesting operation. In Fig. 7 is shown the auto- 
matic operation of a dropping mercury air pump by 
means of the Prytz apparatus. The relatively great 
surface in the reservoir serves to compensate for any 
discontinuity in the mercury flow in connection with 
the relatively narrow tube s, which discontinuity is 
known always to occur whenever the pressure within 
the pump-tube is suddenly increased by the passage of 
the roller beyond the point marked B in Fig. 1. 

On closing the reservoir B the pump will be found 
to work quite independently of the pressure and mois- 
ture of the atmosphere. The saturation of a liquid 
with a soluble gas is effected most efficiently by caus- 
ing the liquid to circulate by means of the pump, a 
pulverizer being inserted in such a way that the gas 
comes in contact with the pulverized liquid, thus pro 
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Fig. 7. 


ducing a circulation both of the liquid and gas (see 
Fig. 8). In the case of small differences in pressure, 
it will be found advisable to use a tubing having rela- 
tively thin walls, whereas in the case of differences 
amounting to one atmosphere tubings of 3 millimeters 
internal and 8 to 9 millimeters external diameter are 
employed. These tubirgs are readily exchanged. 

The writer is indebted to the constructors for the 
particulars given. 





Water Conduits of Wood in the Vosges.—M. Piarron 
de Mondesir gives in the Revue du Génie Militaire 
details of wooden pipes of rustic production, employed 
in many localities of the Vosges for conducting water. 
The trunks of trees are hollowed out by means of an 
auger three to six inches in diameter and about two 
meters long, ending at the point in a kind of gimlet. 
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of the tubing is susceptible of. If the two ends of the 
tubing be joined and connected with a closed circuit 
through the reservoir and tubes (Fig. 2), the motion 
of the roller will maintain a steady circulation of the 
inside medium. 
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Fie. 4. 
VALVELESS AIR PUMP. 


The pump finally affords an extremely reliable meas- 
uring apparatus for gases and liquids, to which effect 
it has been provided with a scale and index, to enable 
the initial and terminal positions of the roller to be 
read (Fig. 3). A gas mixture of predetermined compo- 
sition will, for instance, be obtained by introducing 
gas with the pump into a reservoir, first with n, turns 
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The trunk is perforated at each of the extremities, 
and in order to make the two orifices meet, the joints 
of the pipes are fastened by means of metallic collets 
which are sunk half their length in the two sections 
respectively. These conduits will last for fifteen years 
in moist ground, but only three or four years in ground 
that is dry. 
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\,MOSPHERIC ELECTRICITY AND TREES. 


A :ccent number of the Electrical World contains 
eresting article by Prof. A. G. McAdie, of the 


Uni States Weather Bureau, on “Atmospheric Elec- 
trici nd Trees.” The first part of the article deals 
wit! effect of sunshine on transmission of wireless 
mes s. In Marconi’s long-distance experiments in 
1902 was evident that transmission at night was 
mot fective than during the day. This difference 
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was attributed to the discharging effect of sunlight 


upon the vertical wires. The effect was also noticed 


by Solari in the experiments on board the “Carlo 
Alberto.” and is, of course, of a similar nature to the 
influence of light upon the polished discharge knobs 


of his apparatus noticed by Hertz. The subject has 
also been studied by Major G. O. Squier, of the United 
States Signal Corps, who conducted a series of ex- 


pe nts, using trees as receiving stations. 

I is shown that a marked difference in efficiency 
was noticeable in the various trees, and that a tree 
with a small amount of leaf surface gave poor results, 
a dead tree acting almost as an insulator. A curve 


showing the variations in resistance of a large euca- 
lyptus tree was obtained which showed that the maxi- 
mum changes occurred at times when the general in- 
fluence of the sun is withdrawn in the evening and 
appeared again in the morning. It is suggested that 
such changes might well be studied with the aid of 
recording instruments, and the fact established whether 
or not during the night hours there is a minimum 
of electrical activity in the atmosphere, while during 
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sunlight a rapid ionization takes place, resulting in a 
marked disturbance of the electrons and a consequent 
dissipation of electrical energy. Making use of this 
principle, it might be possible to devise a sunshine re- 
corder more sensitive than those now in use. 

The second section of the article is devoted to the 
behavior of trees during thunderstorms, and is illus- 
trated with some photographs of trees which have 
been struck by lightning. Satisfactory explanations 
of the reason why some trees are apparently so much 
more liable to be struck by lightning than others have 
not as yet been given. The oak, for example, is espe- 
cially liable to injury; but, on the other hand, the 
beech is only infrequently affected. The character of 
the root is doubtless an important factor. Living trees 
behave differently from those which are decaying or 
dead. Dead trees when struck exhibit similar effects 


to flagstaffs, and are chiefly splintered at the top. In’‘ 


a living tree, however, it would appear that the shat- 
tering effect is more pronounced in the trunk about 
midway between the ground and the foliage. It is 
pointed out that in the case of electrical oscillations 
of high frequency conductivity becomes a matter of 
the amount of surface area rather than of the volume, 
and it is likely, therefore, that in the case of lightning 
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the conducting layer penetrates little further than the 
outer bark. Some of the illustrations show very re- 
markable effects, a noticeable point being the frequent 
lack of any vestige of the effect of the lightning stroke 
on the trunk of a tree struck above the point of splin- 
tering or fracture, and also the absence of disturbance 
of the ground at the roots of the tree. Attention is 


called to the excellent “earth” made by the roots of a 
tree, and indeed it has been found in a wooded coun- 
try that a much better earth could be obtained by 


driving an iron nail into the trunk of a tree or shrub 
than by the ordinary method of burying a conductor 
plate. It is suggested that it might also be practicable 
to study the differences of potential between the tops 
of trees and the roots; and to determine whether the 
trunk portion of a tree maintains the potential of the 
Sround during a thunderstorm, or whether there are 
en marked differences of potential at points on 
ine. system, and corresponding nodal points in- 
ae os liability to side flashes. The effect of lightning 
wen trees hight also be studied by microscopic analy- 
SIS Of wood specimens. 


wary interesting observations upon trees struck by 
oa ling are given by K. E. F. Schmidt in Elektro- 
canische Zeitschrift for September 7, 1905. The 
track of the discharge seemed to be along certain 
Srooves, following the grain of the wood. By inject- 
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ing staining fluid in the roots of some maples ,and 
oaks it appeared that this was carried slowly up the 
trunk in certain narrow paths. It was_ therefore 
argued that the electric discharge probably passes from 
the top branches to the roots along these paths. For 
wireless work one connection should be made at that 
portion of the trunk where one of these lines of com- 
munication can be tapped, and the other connection 
with the branches corresponding. 

The latter part of the article contains a detailed 
account of some experiments carried out by Mr. W. W. 
Thomas, in charge of the Weather Bureau Office at 
Mount Tamalpais, on wireless telegraphy with trees, 
bearing chiefly upon the conductivity of freshly-cut 
trees. The apparatus used consisted of two aerials, 
each 20 feet in length and composed of seven strands 
of No. 14 copper wire. The receiving set consisted of 
a portable outfit, comprising a wave detector and neces- 
sary adjuncts. The sending set consisted of the usual 


coil and aerial and a special device for making and 
breaking. 

The object of the experiment indicated in Fig. 1 was 
A portable 


to test the effectiveness of the apparatus. 
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receiver, R, was connected with the vertical, there 
being no ground connections. The signals could be 
plainly heard in the telephone. The experiment of 
Fig. 2 was to test Squier’s statement that electromag- 
netic waves are received by a living tree. Receiver 
R was connected with a living bush having luxuriant 
foliage, 15 feet high and 200 feet from the sending 
station. The signals were heard easily, thus confirm- 
ing Squier’s view. 

In the experiment illustrated in Fig. 3, the foliage 
and the trunk of the, tree were eliminated to test elec- 
tromagnetic effects through the ground. The signals 
were heard, but less distinctly. The object of the ex- 
periment shown in Fig. 4 was the elimination of 
trunks and roots, and to test whether signals could be 
heard with the receiver insulated. Neither ground 
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wire nor vertical was used. The signals were heard. 
Fig. 5 shows the circuits used to test the capacity 
of two insulated wires, each 25 feet in length, con- 
nected with the receiver only. The signals were heard 
distinctly from a distance of 600 feet. In Fig. 6, two 
wires were connected with a telephone receiver and 
the loose ends earthed 30 feet apart. No battery was 
used. The vertical was removed from the induction 
coil, but one terminal of the coil remained connected 
with the earth. The signals were heard distinctly. It 
is seen, therefore, that electromagnetic effects can be 
detected regardless of trees and roots, unless it be that 
the surrounding trees and root systems act as antenn2. 
The receiving apparatus was then set up as shown 
in Fig. 7, 600 feet from the transmitting station, and 
the strength of the signals (which were clear and very 
distinct) were carefully noted. The vertical was 
parted at X, and a live bush, full of sap, and about 
10 feet in length, which had just been cut off at the 
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roots, was introduced into the break, as shown in 
Fig. 8, at B; the bush thus became a part of the 
aerial; not the faintest signal could be heard. The 
arrangements were alternated a number of times with 
the result that signals were always heard with the 
former and never heard with the latter arrangement. 
The bush failed to conduct the oscillations. The effect 
is the same as introducing impedance. 

The sending apparatus was next set up near a large 
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coil of cable (lead-covered). The spark-gap was set 
at about &% inch. Two wires, a and b (Fig. 9), were 
attached to the sheathing of the cable and the loose 
ends placed conveniently near the vertical; b was 
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parted and a live bush was introduced into the break. 
Upon touching the vertical with a, while the coil was 
in operation, sparks ceased to cross the gap, but touch- 
ing the vertical with b made no apparent reduction in 
the amount of spark crossing the gap. 

In the experiment shown in Fig. 10 the vertical was 
erected at a railroad track 300 feet from the wireless 
station. A capacity was used as a ground for the re- 
ceiver. An insulated wire, 0, was connected with one 
of the rails of the track, and the loose end was placed 
conveniently near the receiver. An insulated wire, M, 
was connected 10 feet above ground to a young tree 
30 feet in height, and the loose end of the wire placed 
near the receiver. Loud and clear signals were heard 
through the receiver without either O or M being con- 
nected with the receiver. Upon holding O against the 
vertical at X the signals disappeared at once. On re- 
moving O and connecting M with the vertical at X the 
signals reappeared as clearly and distinctly as at first; 
O and M were alternately connected at X several times 
with the same results in each case, as first shown. 
The contact M was then moved down the tree and 
again alternated with O in connection with V at X, 
but with the same results. The wire O would readily 
conduct the electrical oscillations from the vertical to 
the ground at the rail, thus cutting out the receiver 


. entirely, but the tree would not so conduct the oscil- 


lations from the vertical to the ground. Changing the 
position of M on the tree made no apparent difference 
in the results obtained. 

While making experiment shown in Fig. 11 it was 
found that a long insulated wire hanging over an em- 
bankment acted as a vertical; hence the arrangement 
in this experiment. The upper end of the wire M was 
connected to the receiver, and signals were heard dis- 
tinctly. Connecting M to a small tree 30 feet below 
made no apparent difference in the strength of the 
signals; M was connected further and further down 
the tree, but the results remain unchanged. 

The receiving apparatus in the next experiment was 
arranged as shown in Fig. 12. The signals were loud 
and clear. The vertical was then released from the 
receiver and connected to a small tree at a point, X, 
three or four feet from the ground (Fig. 13), while 
the receiver was connected by a short wire to the same 
tree at a point, Y, about one foot from the ground. 
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Not the faintest signal could be heard. The contact 
X was made closer and closer to Y, but still no signals 
were heard. When X and Y were finally brought in 
contact the signals reappeared with the same strength 
as when the vertical was connected as shown in 
Fig. 12. This is similar to the second part of the 
experiment in Fig. 8, and proves that the tree trunk 
acts as an impedance. The same result would follow 
by the introduction of a choke coil. Squier notes that 
even 100 ohms will materially modify the signals. 

In the experiment represented by Fig. 14 a section 
of nine-conductor lead-covered cable, 15 feet long, was 
suspended in free air from an insulator. The sheath- 
ing was grounded by a wire, m, leading to the root of a 
tree. On connecting the cable wires to the vertical 
pole of the receiver, the signals were heard distinctly. 
The distance was 600 feet. 

The vertical used in the next experiment was 50 feet 
long and cage-shaped. A primary ground wire of in- 
sulated copper wire with several branches was con- 
nected to green scrub oaks at the earth line, as indi- 
cated in Fig. 15. A secondary ground, consisting of a 
single copper wire, was connected to the top of a green 
scrub oak. Signals from the sending station, 400 yards 
distant, were plainly heard without any ground con- 
nection and receiving box insulated from earth. The 
signals were slightly increased on introducing a _ pri- 
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mary ground. When both the vertical and the primary 
ground were connected to the vertical post the signals 
were greatly reduced, but were not entirely eliminated. 
The secondary ground wire had no effect whatever 
upon the strength of the signals. 

The two wires of a head telephone A and B (in the 
arrangement shown in Fig. 16) were connected near 
each other at the base of a tree. No signal was heard. 
When B was moved higher, as shown at B,, B,, B,, the 
signals increased in strength until B, was reached. 
When the terminals were left at A and B, and the 
vertical was disconnected from the induction coil, sig- 
nals were heard as before. When the vertical was re- 
placed and the ground wire of the coil was discon- 
nected no signals were heard. The distance was about 
D0 feet 

In the last experiment, there was used a section of 
lead-covered cable (Fig. 17) 15 feet in length, having 
its sheathing earthed, and its inner wire connected to 
R, and no electrical connection between the sheathing 
and the inner wire. A roll of wire netting having a 
fine mesh was wrapped around R, completely covering 
it, top, bottom, and sides. The telephone wires were 
kept entirely within the wire covering. Signals were 
heard, and they were scarcely less distinct than those 
heard when the netting was removed. The only open- 
ings in the wire covering were those just sufficient to 
admit the aerial and the ground wire. These openings, 
however, although small, were sufficient to admit 
enough radiations to distinctly affect the receiver. 


COMPOUND ALTERNATING-CURRENT MOTORS 

A striking feature of certain recent developments 
in alternating-current motors has been the use of a 
combination of elements which gives the motor char 
acteristics which are the resultant of those of the sim- 
pler elements. In this way it has been possible to 
design a motor whose performance corresponds to that 
of the compound direct-current machine. As is well 
known, the direct-current shunt motor is a constant 
speed machine, the speed varying but slightly with 
the load. The series motor, on the other hand, is a 
variable-speed machine, the speed being dependent 
upon the load. The latter machine possesses the prop 
erty of excellent starting torque for any given arma 
ture current. 

Each of these simple motors is suitable for certain 
classes of work; but there are intermediate conditions 
where it is desirable to obtain, to some extent, the 
characteristics of both the series and shunt machines, 
which is done by compounding. Such a combination 
produces a motor which gives a greater starting torque 
for a given armature current than would be obtained 
by the use of the shunt element alone. On the other 
hand, the addition of the compound winding, acting, 
as it does, to vary the strength of the magnetic field, 
affects also the speed of operation, so that the motor is 
not a constant-speed machine, the speed falling off 
slightly with an increase in the load. This falling off 
of the speed is greater than that which would take 
place if the series element were omitted, but for work 
where it is necessary to start and stop frequently this 
feature is not generally a disadvantage If, on the 
other hand, a very constant speed is desired, more con- 
stant even than can be obtained economically with the 
shunt motor, the compound winding may be connected 
up in the reverse direction, so as to oppose the shunt 
winding. In this way a weaker field results with in- 
creased loads, and the motor can be made to give an 
exceedingly constant speed, or even to increase in 
speed with an increase in the load. 

Similar results can be secured by a combination of 
the corresponding alternating-current elements. The 
induction motor corresponds to the shunt motor, as it 
is a constant-speed machine. The repulsion motor, on 
the other hand, and a number of the new commutating 
types have characteristics resembling the series motor, 
so that by combining the induction type with one of 
the latter a motor whose performance resembles that 
of the compound direct-current motor is obtained. This 
is what has been done to secure the motor described 
by Mr. Maurice Milch in the paper which he read at 
the recent convention of the American Institute of 
Electrical Engineers. Mr. Milch has combined the sin- 
gle-phase induction motor with the repulsion motor. 
He thus obtains a single-phase motor, which, unlike 
the single-phase induction motor, is not only self-start- 
ing, but has good starting characteristics, and which, 
when operating under normal loads, has a fairly con- 
stant speed. The slip of such a motor must be greater 
than that of the simple induction motor, if the benefits 
of the repulsion element are to be obtained for start- 
ing purposes. On the other hand, if it be not impor- 
tant to have a large starting torque by a different pro- 
portioning of the two elements a more constant speed 
can be obtained. Such a motor corresponds very 
closely in its performance to the compound direct-cur- 
rent machine, and it should be suitable for application 
in places where the latter machine has been used so 
successfully. 

It is interesting to note the relation between direct- 
current and alternating-current apparatus. Usually the 
two types of machine are thought to be entirely dis- 
similar. In some ways this is true, but there will be 
found, in general, a much closer resemblance than 
would at first be expected. The direct-current ma- 
chine, in spite of its complicated structure, was the 
first to be highly developed, and may be looked upon 
as a special case of alternating practice where the 
frequency of the circuit has been reduced to zero. In 
this case the troublesome and perplexing problems aris- 
ing from the alternating character of the current were 
for a time set aside, and other features of the appa- 
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ratus were studied and developed. We thus learned 
how to construct a machine which would provide its 
own excitation; then we found how we could regulate 
the excitation so as to produce a constant potential, 
irrespective of the load on the machine. In motor 
development we learned how to obtain the different 
characteristics suitable for various kinds of work. 
Later, when the flexibility of the alternating-current 
system was realized, the old methods developed for 
direct-current practice were applied, modified, of 
course, to meet new conditions; and, more recently, 
we have seen a still wider use of direct-current meth- 
ods in alternating-current machinery. Self-exciting 
alternators have been designed, which not only provide 
the initial excitation, but which compound automatic- 
ally not merely for the change in the quantity of the 
load, but for the more troublesome change in the 
quality or power-factor. The latter is a feature which 
was absent in the old direct-current machines. We 
have even gone so far as to construct an alternator, 
which, except for the method of excitation, is really a 
direct-current machine, the alternations being secured 
by means of alternating field excitation. 

The same lines of development have been followed in 
motor practice, though not so rapidly, for the prob- 
lem of commutation has been troublesome. But we 
now have alternating-current motors which correspond 
in their characteristics to the direct-current series mo- 
tor, the shunt motor, and, in this new machine, to the 
compound motor. In fact, alternating-current prac 
tice has appropriated to itself all the good things pro- 
duced by the direct-current engineers at so much labor 
and after many years of hard work.—Electrical Re- 
view, New York. 


RHEOSTAT AND RESISTANCE COLUMN. 
Besipes the carefully constructed resistance boxes 
used in making electrical measurements, the electri- 
cian requires adjustable resistances for heavy and 
light currents, which need be only approximately ac- 
curate. These instruments are also a necessity to the 
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electroplater and to users of dynamos and batteries 
generally. 

Fig. 1 illustrates a simple rheostat for heavy cur- 
rents. It is designed to be introduced into the field 
magnet circuit or the external circuit as circumstances 
may require. 

This rheostat consists of a series of German silver 
spirals arranged in a circle, beginning at b and ending 
atc. The lower end of the first coil is connected with 
the upper end of the second, the lower end of the sec- 
ond is connected with the upper end of the third, and 
so on throughout the series. 

On the top of the wooden frame which supports the 
spirals is arranged a switch formed of a series of brass 
or copper blocks arranged in a circle and separated 
from each other by a space, and a swinging arm pivot- 
ed at the center of the box and carrying at its free 
end contact springs adapted to préss upon the blocks. 

The block, a, is isolated from the other parts of the 
rheostat, and serves as a rest for the switch arm 
when the circuit is open. The block, b, is connected 
electrically with upper end of the first coil, and the 
next block is connected with the top of the second coil, 
and through the straight wire with the lower end of 
the first coil. The spirals are all connected in this 
way. 

The rear binding post is connected with the pivot of 
the switch arm, as indicated by the dotted line, and 
the one at the front of the frame is connected with the 
block, D. 

When the switch arm is on the block, a, the circuit 
is broken; when it is on the block, b, the current 
passes from the farther binding post to the switch 
arm, thence through the block, b, directly to the first 
binding post without passing through any of the coils. 
When the switch arm is placed on the next block, the 
current passes downward through the wire connected 
with the lower end of the first coil, then upward 
through the coil to block, b, thence to binding post. 

By moving the switch arm forward, the contact 
springs carried thereby are made to touch one block 
after another, thus introducing more resistance with 
each additional coil included in the circuit. 

The first coil threwn into the circuit should be of 
heavy wire, say No. 14 or No. 16, and the second, third, 
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and fourth should be somewhat smaller. The wir 
the entire series of coils might be graduated to 
vantage if the various sizes required are available 

The resistance of German silver wire is about i. 
times that of copper. If German silver wire cann 
be conveniently procured, iron wire may be subs 
tuted. In this case the coils will have to be longer 

Eisenlohr’s column of resistance, shown in Fig. 2, 
inexpensive and very convenient. It consists of a 
inder of mahogany or other compact wood, having ; 
or more grooves cut in it. The cylinder is saturat: 
with paraffine or varnished with shellac, and the spac 
between the grooves are bound with brass bands. 
little brass bar, turning on a screw, is made to exten 
from one ring to the other, as shown. These bars are 
slightly bent so as to press with some force upon the 
bands. Covered wire of a known resistance is wound 
in these grooves, the shortest length containing th 
given unit once or an even number of times. 

The length of the coils of wire in the successiv: 
grooves increases from 1 to 6; the ends of each wire 
are soldered to the two nearest bands, the upper ban: 
being connected with the screw, a, and the lowest with 
b. When this column is inserted in a circuit, the cur 
rent passes from one ring to another through the bars 
whose resistance is inconsiderable, but when one of 
the bars is turned aside, as shown in the engraving 
the current passes through the intervening coil. 

Coils of approximately 1, 2, 3, 6, 12, and 24 ohms re 
sistance may be made by winding copper wire of the 
sizes and lengths given in the successive grooves as 
follows: 


1 ohm, 371% feet No. 24 American Wire Gage. 
2 ohms, 75 ~ feet No. 24 American Wire Gage. 
3 ohms, 28s feet No. 30 American Wire Gage. 
ohms, 3714 feet No. 30 American Wire Gage. 
ohms, 56 feet No. 30 American Wire Gage. 
12 ohms, 701-3 feet No. 32 American’ Wire Gage. 
24 ohms, 140% feet No. 32 American Wire Gage. 


> 





ELECTRIC SIGNALING. 


Etectric methods of signaling have made great 
strides in railway operation during the last few years. 
In fact, in much of the newer railway work automatic 
electric methods of operating blocks and of controlling 
interlocking switches have been adopted. But the 





Fig. 2.—RESISTANCE COLUMN. 


development has not stopped here, for several impor- 
tant roads have extended their signaling systems so 
that the man in the tower is automatically informed 
of the condition of the tracks under his control. A 
very pretty means of doing this has been adopted by 
the Metropolitan District Railway, of London. It, in 
brief, consists in placing before the switchman a trans- 
lucent diagram of his tracks. Incandescent lamps are 
placed behind this, arranged so that each lamp illumi- 
nates one operative section of the track. These lamps 
are lighted whenever the tracks are free, but each is 
automatically extinguished whenever there is a train 
on that particular section. Thus, by a glance the oper- 
ator knows what tracks are occupied and what are 
clear, and, since he is not left entirely dependent upon 
his memory, he works with greater confidence. 

Another feature also used by the same road assists 
in controlling the trains. The rule of the road re- 
quires the conductor to verify each signal before allow- 
ing the engineer to proceed, but as it is frequently 
impossible for the former to see the signal placed for 
the latter, a set of supplementary signals has been 
introduced especially for the information of the con- 
ductor, so that he can at a glance verify the orders 
from any point in the train. 

A third signaling device, known as the train de- 
scriber, is used to describe to the switchman each 
train, thus supplementing the automatic block signal 
system in which the only indication given to the switch- 
man is that a train is approaching his station. This 
consists of a transmitting device, on which are repre- 
sented the different headlight combinations carried by 
the trains. When a train leaves a switch station the 
man there turns his transmitter to that position cor- 
responding to the train, and thus automatically repro 
duces at the next station the signal, so that the oper- 
ator there knows which way that train is to be sent 
On this particular road this device provides for fifteen 
different train destinations, and must send fifteen sepa- 
rate signals. It is automatic in its operation, requir- 
ing only that the man at one station set it to corre 
spond to the train leaving there. When there are 2 
number of trains between two signaling points these 
signals are stored up and are reproduced in the proper 
order, one after the other, as they pass the second 
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poi t, the man at the latter station simply canceling 
ea signal as the train passes him, when the next 
im’ ediately appears. 

ill another convenient signaling device has been 
ins Jled in certain of the stations on this important 


roo. This is what is known as the train destination 
ind ator. It consists of a number of signs, on which 
are udicated the points to which the several branches 
of ne road reach. Beside these are placed numbers 
whi ) can be lighted up by means of lamps placed 


beh 1d them, the numbers thus showing the sequence 
in » hich trains are approaching the station, and by a 
gla: e at it the passenger can tell whether he should 
take the first, second, or third, or wait for a still later 
train. These signals are automatically changed as any 
one (rain leaves the station so as to show the order of 
the next three. 

These four extensions of electric signaling indicate 
the great part to be played in the railroad of the 
future by such telegraphic devices. Already such 
procress has been made as to increase materially the 
safety of travel and to facilitate the handling of pas- 
sengzers and the dispatching of trains. The electric 
telegraph has always played a most important part in 
railway operation; in fact, without it and the newer 
developments of a similar nature the operation of a 
railway, as now understood, would be practically im- 
possible.—Electrical Review, New York. 











ENGINEERING NOTES. 

Tests of Blektra steam turbines made by the Elec- 
trical Industries Company, of Karlsruhe, were recently 
reported in the Schweizerische Elektrotechnische 
Zeitschrift. One of the machines was a 45-horse-power 
single-stage turbine running at 3,500 revolutions per 
minute, and the other was a 60-horse-power compound 
turbine, running at 3,000 revolutions per minute. The 
forimer was belted to a direct-current dynamo, and the 
latter direct connected to a three-phase generator. The 
output of this latter was measured by means of a watt- 
meter between two phases. The steam consumption 
was measured at various loads and also at no load, 
the efficiency of the electrical machines being calcu- 
lated from the various separate losses. For the single 
stage turbine the most favorable steam consumption 
at 10.2 atm. abs. and 286 deg. C. superheat, 81 per cent 
vacuum, and 56 B. H. P. was 26.4 pounds per B. H. P.- 
hour. With the compound turbine the best value was 
19.8 pounds per B. H. P.-hour at 10 atm., 238 deg. 
superheat, and 87.5 per cent vacuum. The turbine is 
said to be the most compact of any type, the 60-horse- 
power size being only 130 x 110 centimeters, and 150 
centimeters high. 

Small Models of Vessels Used in the German Navy 
—To enable the officers and crews to become familiar 
with the arrangement and construction of the vessels 
on which they serve, small models of the vessels 
have been constructed, which, like those with which 
we are familiar, are not only externally exact, but 
give the details of the construction in all parts of the 
vessel as well. These models, usually made of a large 
number of pieces of metal, can be taken apart, so that 
the whole structure can be examined in its minor de- 
tails. Pipes for compressed air or water and electric 
conductors are colored, so that their whole course 
can be examined. The partitions can be separated, 
and the reasons for the position of the various parts 
of the machinery understood. Generally, these mod- 
els are on the scale of one foot to fifty, and their con- 
struction is comparatively expensive. The model of 
an armored ship of ten thousand tons costs the equiva- 
lent of sixteen hundred dollars, but the money is well 
expended if the personnel of the war vessels, the men 
and officers, among whom there are frequent changes, 
can be made thoroughly familiar with the structures 
confided to their care—From the French of M. 
d’Arlatun. 


The tendency in locomotive building during the year 
has been along conservative lines—no radical changes 
in general design being noticeable. The four-cylinder 
balanced compound has not progressed in general favor 
as rapidly as was anticipated; its extended use being 
confined largely to those roads which participated in 
its early introduction. In view of the economy ob- 
tained in tests at the St. Louis testing plant it is cer- 
tainly deserving of more attention. The Mallet type 
of locomotive, which is specially designed to meet con- 
ditions requiring a very powerful locomotive, is an- 
other type which is not being introduced as fast as its 
Merits will warrant. The most noteworthy change in 
detail design of the locomotive, one that marks a de- 


parture from long-established American practice, is 
the acceptance’ of the Walschaert valve gear. This 
form of valve gear lends itself admirably to the heavy 


peemnative, having advantages in the way of accessi- 
— for inspection and repairs, lightness, and free- 
fom from rapid wear. The rapidity with which this 


_ has grown in favor with enginemen, as well as 
hose who have to do with the maintenance of the en- 
— promises well for its future. Up to the 1st of 
oth a 1905, there were 248 locomotives equipped 


ie mans Walschaert valve gear in this country; and 
adenti niication of the tendency toward the general 
z = ‘on of this gear, one road to-day has 225 engines 
— | with’ it.. In boiler design much has been 
and ».. Jental:to-the introduction of the superheater, 
ep e will undoubtedly follow as designers take 
motive problem of superheating of steam for loco- 
eateenen EET Apart from this, the most radical de- 
dombustt = bedier design are found in the use of a 
anh. eae chamber, in long boilers using bituminous 

“!, with attendant remarkable results in overcoming 
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rapid deterioration of flue ends and leaking. It is also 
worthy of note, that the flexible staybolt is steadily 
gaining ground. 

Canalization of the Upper Portion of the Mincio.— 
The Italian system of navigable waterways is quite 
restricted, yet the whole of northern Italy, with its 
lofty summits, its snows and its lakes, affords special 
facilities for utilizing the water courses. Recently a 
commission has been appointed by the government, 
and the Giornale del Genio Civile gives a résumé of a 
report presented in its behalf by the engineer, A. 
Averone, on numerous projects relating to the upper 
course of the Mincio. 

The lower portion of this river, from the lakes of 
Mantua to the Po, is already navigable. To put in 
communication the region of the Lago di Garda with 
the Adriatic, it is sufficient to render navigable the 
upper portion, extending from the Lago di Garda to the 
upper lake of Mantua. The peculiarities of the Min- 
cio seem to favor the enterprise. The ratio of the 
superficies of the Lago di Garda to that of the basin 
of which it is the receiver is 1 to 5.6, while for the 
Lago di Como and the Lago Maggiore the ratios are 
respectively 1 to 28.8 and 1 to 23.3. For this reason 
the variations are comparatively slight in the flow 
of the river. The discharges, minimum, mean, and 
maximum, are as the figures, 1, 2, and 4. 

The governments that have succeeded the republic 
of Venice to the present time have been interested in 
the problem, and various projects have been success- 
ively proposed. The two latest have abandoned the 
idea of regulating the course of the river and adopted 
the plan of a lateral canal. The last, that of the engi- 
neer Lombardini, affords the most direct route; it 
has reduced the length by more than one-eighth. The 
fall of the water is estimated at 6 feet, and the di- 
mensions of the locks are set at 33 x 6 yards. These 
dimensions are sufficient for the passage of the craft 
now plying on the lower portion of the river, the size 
of which never exceeds 30 x 5.50 yards. All the 
bridges are to be fixed, requiring the lowering of 
masts on the passage. This is regarded as a lesser 
evil than would result from drawbridges, which 
would interrupt travel on the most-frequented thor- 
oughfares of Lombardy. 








SCIENCE NOTES. 

A distinguished scholar and philologist writes the 
following: “Holler” is the word halloo in its proper 
form, and halloo is a root common to all Indo-Euro- 
pean languages. The root is spelled, in the compara- 
tive grammar of the Indo-European language, by 
Heinrich Fick, HLU, and is pronounced almost ex- 
actly h-loo. It appears in whole classes of words 
signifying to call (call itself being derived from that 
root) and to hear and meaning very nearly, “stop and 
listen to me.” The first word in the old Norse Edda 
is HLIOTHS, and it means a listening silence, so 
that the concrete meaning of halloo is to be in a state 
of listening silence, or “be still and listen.” This is 
one of the most interesting philological contributions 
to the literature of the telephone, illustrating the ex- 
act meaning of the word “hello.” 


A vast number of the published records, observations 
and studies of plants in American literature are so 
much wasted printer’s ink, except for the most general 
purposes. The one thing that the authors could have 
done to save doubt and dispute and perhaps ultimate 
oblivion for their work—make good specimens of the 
plants they discussed and deposit them where others 
might examine them—they very frequently did not do. 
The very men who exercise the extremest care in 
studying the minutest details of the changes in the 
embryo sac are apparently those most likely to be 
guilty of great carelessness in connection with the 
identity of the plant they are handling. The highest 
form of systematic botany is, as some one has recently 
defined it, a condensed and systematic summary of 
all existing knowledge of plants, and based as surely 
upon the histology, embryology, and physiology of the 
plants, as upon a study of their superficial characters. 

A discovery of distinct archeological interest was 
recently made in the course of some excavations at a 
brickyard near Peterborough. While cutting into the 
hard Oxford clay at a depth of sixty feet, the men en- 
countered the fossilized remains of one of the most 
remarkable saurians which has been discovered in 
England. The skeleton is evidently that of a reptile 
which was at least fourteen feet in length. The body 
is of a spiny nature similar to that of the crocodile, 
while the tail is over three feet in length. Instead of 
being provided with feet the animal was equipped with 
a number of flappers, since hundreds of small bones 
constituting the skeletons of these limbs were found 
with it. Unfortunately the head is missing, which 
renders the identity of the reptile a difficult matter. 
The presence of the flappers precludes the thesis that 
it is the remains of a prehistoric crocodile. Experts 
who have examined the remains are somewhat puzzled, 
since if it were a member of the ichthyosaurus species, 
it is totally different from any other skeletons of this 
lizard yet found. 


Although on account of its minute size no one has 
ever been able to identify the organism of yellow 
fever either in human blood or tissues, or in the mos- 
quito, we feel justified in regarding it as an obligate 
animal parasite. If this be correct it can not main- 
tain its vitality in water, in soil nor in any other 
material, no matter how badly they may chance to 
have been contaminated. Experience and experiments 
have shown that such is actually the case; that dead 
bodies can be freely handled and dissected by non- 
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immunes without danger; that non-immune persons 
may live in intimate contact with the garments, bed- 
ding and clothing used and soiled by yellow fever 
patients, under the same conditions and in the same 
climate where yellow fever has prevailed, and suffer 
no inconvenience. And further, it has been shown by 
the French commission that this organism fails to 
survive in blood, a most excellent culture medium, 
after it has been kept for forty-eight hours under ordi- 
nary conditions. This undoubtedly proves the inabil- 
ity of the organism to maintain its vitality in filth or 
decomposing organic matter. 


The results which have been attained with the 
Uredinacee have established the fact of the existence 
of “biologic forms.” This opened a new problem in 
the study of the Uredinacew and it was later ascer- 
tained that similar host-restricted forms are present 
in other groups of the fungi, especially in the pow- 
dery mildew Erysiphe graminis. Salmon has found 
bridging host species by means of which the parasite 
may pass from one species gr host to another; for ex- 
ample, the form of FE. gramtnis on Bromus racemosus 
is incapable of affecting B. commutatus, but does not 
fail to affect B. hordeaceus; and the spores produced 
on the latter will then affect the previously immune 
B. commutatus. From infection studies it is further 
found that there are biologic forms among the grass 
hosts as well. Salmon reports that this restriction of 
the parasite to certain hosts may be broken down 
if the vitality of the leaf has been lowered by trau- 
matic means. In this case penetration would result 
either in the injured area or certainly within the 
sphere of the traumatic influence. Spores produced 
by such infections proved capable of infecting unin- 
jured leaves. The application of these results is cer- 
tainly far-reaching; yet they must be extended and 
confirmed before a conservative explanation may be 
advanced. It is undoubtedly more or less in line 
with the well-known capacity of such, fungi as Botry- 
tis, Nectria and certain Basidiomycetes to become para- 
sitic under special conditions. Two leading inquiries 
may be suggested: (1) What constitutes immunity 
or resistance in the host? (2) What constitutes viru- 
lence or attenuation in the parasite? 





ELECTRICAL NOTES. 

Brussels is soon to have a new electric station which 
will rank among the large electric plants on the Con- 
tinent and is to contain machines of the most im- 
proved design. The electric station is nearly finished, 
and will be set in operation in the course of a few 
months. Boilers to the extent of thirty in all are 
now being set up in the great boiler room. Above the 
boilers are installed a set of coal bunkers, from which 
the coal is fed by an automatic stoking system on to 
the grates. Adjoining this hall lies the dynamo room, 
which has an equal length of 330 feet. Engines and 
dynamos are now being set up here which will have a 
total output of 12,000 horse-power. Space is left for 
doubling the number of machines in the future. The 
new plant lies near the banks of the Senne, but care 
has been taken to avoid an overflow. From the fur- 
naces the smoke is taken off by a set of large under- 
ground galleries which end in a chimney 200 feet high. 

The use of windmills for operating small electric 
plants for farms and for like purposes has been in- 
vestigated by Prof. La Cour, who has been carrying 
out a series of tests for the Danish government at 
Askow. The best form of windmill he finds to be the 
four-bladed wheel, as it gives a good speed for driving 
the dynamo without any gearing, etc., as for the other 
forms. With a speed of the wind ranging from 20 to 
30 feet per second and a surface of 15 square yards 
he secures from 3 to 12 horse-power. As a reserve he 
finds best to use a petrol motor, as it is much cheaper 
than a storage battery. The motor thus runs the 
dynamo during a calm. The motor is best mounted 
along with the dynamo so that it can be thrown on to 
the latter by a clutch, while the shaft of the windmill 
is thrown off in like manner. At Askow he has been 
running a windmill plant which gives current enough 
for 500 incandescent lamps and a few motors for the 
last two years. Such a plant costs less than $5,000 to 
set up, and if the current is sold, it brings 12 per cent 
a year. For ordinary farm uses he estimates that a 
small windmill plant with dynamo and petrol motor 
will cost about $960 to erect. 


A new process has been invented in Norway by 
Birkeland and Eyde for separating the nitrogen from 
the air by means of an apparatus containing powerful 
electric arcs. It is estimated that the Chile nitrate 
beds will be exhausted within 35 years, and thus we 
are led to seek for some good method of producing 
nitrates. Prof. Birkeland stated in a recent confer- 
ence that the attempts which had been made to sep- 
arate the nitrogen of the air had not been a success, as 
the ordinary electric arc cannot act upon a large 
enough amount of air. He found a practical way of 
using an are or a series of powerful ares for the pur- 
pose. A nitrate factory has been erected at Nottodea, 
Norway, which uses his method on a large scale. 
Three apparatus each using 700 horse-power will treat 
3,000 cubic feet of air per minute to form the nitrates. 
The gases are absorbed in a series of stone towers 
and transformed into nitric acid. In a fifth tower all 
the residual gases are taken up by powdered lime. 
Nitrate of potash is formed by this process which is 
as good as the Chile product. By applying some of 
the numerous waterfalls of Norway to the process it 
is expected to work very cheaply. A stock company 
has now been formed at Christiania for working the 
system. 
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TRADE NOTES AND FORMULAE. 

Cement for Fastening Celluloid.—Rasp the celluloid 
fine and let it macerate in 90 per cent alcohol to ren- 
der it soluble. A solution may also be prepared (more 
inflammable) by mingling 5 parts of celluloid in 16 
parts of a solution of amy! acetate, acetone, and sul- 
phuriec ether.—Technische Rundschau. 


Soldering Powder for Steel.—Melt in an earthen 
vessel 3 parts of borax, 2 parts of colophony, 1 part 
of carbonate of potash, as much powdered hard soap, 
to which 3 parts of pulverized glass and 2 parts of 
steel filings have been added. The melted mass is run 
on cold sheet iron, and when completely cooled, is 
broken in pieces and ground fine. For soldering ap- 
ply to the surfaces to be united a few minutes before 
bringing them together Formulaire. 

Engraving Liquid for Glass.—Apply by means of 
a goose quill or a chamois-skin pencil a liquid made 
of equal parts of two mixtures; one a solution in 3,840 
parts of distilled water of 545.5 parts of sodium 
fluoride and 81.6 parts of potassium sulphate; the sec- 
ond, a solution in the same quantity of distilled water 
of 134.4 parts of zine chloride and 624 parts of chlor- 
hydric acid. The two mixtures are to be united at 
the time of employment. When the liquid has had 
thirty minutes of time for action, the surface of the 
glass or the portion treated is washed.—Revue de 
Chimie Industrielle 

Naphtha Soap, a New Disinfecteant#—In a work by 
Chiopin respecting the action of naphtha products, 
and especially of the naphtha acids, on mitro-organ- 
isms, it is stated, on the authority of A. P. Lidow, that 
virulent disease germs can be easily destroyed by di- 
luted emulsions of the naphtha acids. The latter can 
be readily saponified by soda or caustic soda, but will 
not yield solid soap Fat or cocoanut oil is there- 
fore added to it. The author recommends the addition 
of from one to five per cent of the naphtha acids to 
the finished soap. By this process the soap retains its 
special character, and the emulsified with the 
soap, their active properties.—Seifenfabrikant. 


acids, 


Cement for Jewelers.—This is particularly suitable 
for fine porcelain, and is composed of 1 part of fish 
glue, 4 parts of water, 4 parts of alcohol, % part of 
gum mastic dissolved in 4 parts of alcohol, and 4 
part of ammoniacal gum. Immerse the fish glue for 
several hours in water, leaving it in a warm place, 
then heat it until the water is completely evaporated. 
Dissolve the gum mastic separately and add to the 
ammoniacal gum When the two preparations are 
ready add alcohol to the mucilage, mix the two, and 
heat over a water bath until liquefied. This cement 
should always be employed hot, the water bath secur- 
ing its fusion.—Moniteur de la Bijouterie et de l’Hor- 
logerie. 

Iridescent Films on Paper.—Dissolve in the neces- 
sary quantity of benzol 2 parts of copal, the same 
quantity of sandarac, 4 parts of gum dammar, and 1 
part of resin; after complete dissolution add 1 part 
of absolute alcohol, and afterward a mixture of oil of 
bergamot and of rosemary, using a quantity about 
equal to half of the previous solution. Place on the 
water bath and evaporate to the consistency of castor 
oil. Then the compound is ready for use. Prepare in 
advance a filled nearly to the top 
with water containing in solution about one per cent 
‘of strong glue: on the surface of this water a small 
quantity of the mixture is to be spread by means of 
a quill feather, for example The mixture spreads 
immediately, and thin pellicles with beautiful cha- 
toyant colors are formed. The difficulty is afterward 
to pass a leaf of paper under the pellicle deposited, 
and a little skill is necessary. This is acquired by 
practice alone, and directions for the operation are 
difficult to give. 

Manufacture of Colored Crayons for Writing on Glass, 
Porcelain and Metal— 


receiver to be 


Parts by weight 


l Black. 
Lampblack ........ : iccmbexeet oe 
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The pigments are mixed warm with the fat ma- 
terials, rubbed up fine, and dried in the air to such an 
extent that they can be pressed by means of a hy- 
draulic press into round sticks in the manner of lead 
After the shaping they are further dried in 
assuming the right consistency, 
wood.—Neueste Erfindungen und Er 


pencils. 
the air, and 
pasted into the 
fahrungen 


upon 


SCIENTIFIC AMERICAN SUPPLEMENT No. 1594, 





aan 


~ 


Instructive 


Scientific Papers 
On Timely Topics 
Price 10 Cents each, by mail 


ARTIFICIAL STONE. Byl. P. Ford. A paper of im- 
mense practical value to the architect and builc SCIEN- 
TIFIC AMERICAN SUPPLEMENT 1500, 

THE SHRINKAGE AND WARPING OF TIM- 

BER. By Harold Busbridge. An excellent presentation 
of modern views ; fully illustrated. ScIENTIFIC AMERICAN 
SUPPLEMENT 1500, 

CONSTRUCTION OF AN INDICATING OR BRE- 
COBRDING TIN PLATE ANEROID BARO- 
METER. By N. Monroe Hopkins. Fully illustrated. 
SCIENTIFIC AMERICAN SUPPLEMENT 15600, 

DIRECT-VISION SPECTROSCOPES. By T. H. 
Blakesley, M.A. An admirably written, instructive and 








copiously illustrated article. SCIENTIFIC AMERICAN 
SUPPLEMENT 1493. 
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